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AMAZING NEW TUBE 


RECEPTION... 


INVENTION REVOLUTIONIZES 


SURPASS ALL PREVIOUS STANDARDS 


FoR clear reception, breath-taking in its realism, put 
a new Eveready Raytheon 4Pillar Tube in each 
. These tubes show you how 
set can be. They are different 
in construction, and in results. 


socket of your recei 


truly fine your rai 
from all others . 


Examine an Eveready Raytheon 


Look at the diagram below, showing Eveready 
Raytheon’s revolutionary improvement in construe- 


tion. See the solid, four-cornered glass stem, 
the tube, at the bottom. Notice, imbedded in it, the 
four sturdy pillars supporting the elements . 
the number and twice the rigidity of ordinary tubes 
See how the elements are anchored, front and rear, 
top and bottom, so that they always stay in perfect 


relation to each other. 


‘This 4-Pillar construction means that the Ever- 
eady Raytheon Tube elements remain in perfect 
alignment, despite jolts due to shipment or han- 
dling. Contrast this solid, rock-ribbed construction 


YOU CAN HEAR 


EVEREADY 
RAYTHEON 


THE DIFFERENCE AND SEE THE REASON 


with the type used in ordinary tubes having only two 
supports, where the sensitive elements are subject to 
distortion — with a consequent letdown in per- 
formance. This 4Pillar construction is patented 


and exclusive with Eveready Raytheon; no other 


tube is permitted to use it. 


Eveready Raytheons come in all types 


These tubes are built by the makers of the famous 
Eveready Layerbilt “B” Batteries — another vital 
radio improvement. Eveready Raytheons fit the 
sockets of every standard A.C, and battery-operated 
receiver now in use. For a new kind of reception 
from your present radio, call your dealer today, 
and ask him to renew all your tubes with Eveready 


Raytheons. 
NATIONAL CARBON COMPANY, INC. 


General Offices: New York, N. Y. 
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fF ts Lasy to Prove 
the Greater 
STRENGTH and EFFICIENCY &— Aa 


LY INSULITE 


CONVINCE yourselt—by making, the tests pic 
tured on this page—they prove beyond a doubt 
that Insulite is a more efficient and stronger insula- 
tion. And remember—insulating efficiency and 
strength mean a strong and durable home, com- 
fortable both winter and summer. 
Make the simple electric iron test shown here and you 
will realize the superior efficiency of Insulite. 
Laboratory tests prove that Insulite—full 1/2 inch 
thick—gives 124% more efficient insulation than 
ordinary 7/16 inch insulating boards, 


Take a hand scale and test the strength of Insulite—a 
recent strength test of the four best known insulating 
boards proved that Insulite was 14% stronger. Used 
as sheathing, Insulite has several times the bracing 
strength of lumber horizontally applied, and as plas- 
ter lath, Insulite grips plaster with twice’ the 
strength of wood lath. 
147 STRONGER And Ingulite is durble—it ig, made from strong 
tough fibers of northern woods, chemically treat 
as wellas to resist moisture and'not subject to rot of disinte- 
gration, 
Furthermore, Insulite is. economical—it takes. the 
place of non-insulating materials, saves on fuel by 
reducing heat loss, and cuts labor costs because the 
large broad panels are easily and quickly applied. 
Your architect, builder, and lumber dealer, know the 
advantages of Insulite.. Write today for a sample of 
Insulite, to test, and a copy of our free booklet, 
“Increasing Home Enjoyment.” 


MAIL THIS COUPON 


FULLY INCH THICK MEANS! 


THE INSULITE CO. 


(A Backus-Brooks Industry) 
1200 Builders Exchange, Dept. 43F Minneapolis, Minn. 


OFFICES IN ALL PRINCIPAL CITIES 


Gentlemen: Please send me your free book, “Increasing Home 
Write fora sample of Insulite and full instructions Enjoyment.” also 2 free sample of Insulite to tes 

on how to make the tests pictured on this page— 
they prove convincingly the greater efficiency and 
strength of Insulite. A copy of our free booklet, 
“Increasing Home Enjoyment” will also be sent 
you. Mail the coupon today. 
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ERT HOLLAND certainly feltas 

hhe had rushed ‘‘in where Angels 
fear to tread” the day he mentioned 
buying public utilities to Anthony 
Garrett. 

Dw ot row rene: Beds” Garmtt 
inter wven’t got a thing against 
you in particular. But anyone who 
talks public utility investments to me is 
almost in for a serap!"” 

‘Why the fighting words, Anthony?" 
‘Oh, merely a trivial matter of $3,500, 
~rbig_money to me,” replied Garrett. 
“On September Ist last year my firm 
declared its first division of profits since 
Thecame a partner. I drew an even 
‘$10,000 in cash—which has now dwindled 
to $6,500 through the depreciated value 
of public utilities I bought.” 


ata time when public speculation was 50 
disproportionately great that practically 
all stocks on the board, including public 
utilities, were selling at prices that may 
not be justified by earnings for some time 
to come. What's that you have there on 
the newspaper?” 

shia? a chart showing stack market 
average ‘on public. utilities. 
the side here, I've applied it to my own 
investment.” 

Holland took the 
at Anthony's own cal 


My investment 
Lowest Utility Price 1929. ~ 3,703 
March 1930 price 6,481 
‘Then he lit a cigarette, leaned back in 

his chair and for a few minutes watched 

the river traffic far below the window at 
his right, In his mind he was preparing 
an effective means of correcting the un- 


and glanced 
alates. 
$10,000 


fair, yet common prejudice that his 
friend” had developed. 


built up a general 
tion of one particular, untimely venture. 
Holland realized that the best way to em- 
phasize the error was to carry Anthony's 
‘own false method of reasoning a little 
further. ‘That way, it would be simple 
to prove that his’ friend was wrong. 
Having done that, he would go ahead and 
show him that in choosing public utilities, 
‘unknowingly or not, Garrett had selected 
fone of the finest groups of common stock 
values he could ly have bought. 
All right,”” Holland began, “I'll admit 
that Public Utility Common Stocks 
dropped mighty low in last year's crash— 
| for the perfectly good reason that in the 


Electric Lights and the 


Long Haul Insure Profits | 
to Any Investor 
By CHALLISS GORE, Financial Editor 


last months of speculative frenzy, the 
heaviest public play was in utilities.” But 
let's suppose your firm had distributed 
its profits earlier, and that you had made 
your investment in January 1929 instead 
‘of in September, Then the figures would 
look like this,” he ended, taking up a 


pencil and tabulating the following: 
January, 


$10,000 
19,518 
7229 
12/650 


“Now, just a minute, Anthony. Here's 
another supposition: if you had invested 
the same money in November, after the 
crash, the figures would read like t 


November, 1929. $10,000 
March," 1930. 17,500 
“Now, do you get my point?” 

“Yes and no,” replied Anthony. “After 


all, Bob, I didn’t invest in January—nor 
in November, for that matter. But I di 
invest in September—much to my sorrow.” 

“Exactly. Doesn't that prove that you 
can't blame it on the public utilities, any 
more than you could blame it on’ an; 
‘other group? Doesn't that conclusivel 
show that it was purely a matter of 
money invested at the wrong time, 
rather than in the wrong things?” 

“T guess you're right," yielded Garrett, 
“but right or wrong, I'm still out $3,500 
‘on public utilities.” 

“Very well,” Holland replied. 
‘you just sit back for a few minutes. I'm 
taking the floor. And I'm going to show 
‘you, if T can, just what's behind that 
$10,000 investment of yours. “When I'm 
through, if I haven't proved to you that 
the wisest thing you can do now fs to hold 
‘on to your securities, because you've in- 
vested in a financially sound industry, 
constantly advancing through effi 
management and scientific research— 
then I've been wasting my breath and 
‘your time. Is it worth the chance?” 

“Go ahead, Bob—T'l listen. 

“For one ‘thing, Anthony, last_year 
while the public ‘was indulging in’ the 
greatest speculative orgy the market has 
ever known, electric light and power 
utility companies gained over a million 
customers, bringing their total in this 
classification up to 24,297,159 users 
‘These customers paid "$2,107,000,000 
for electric service—more, by the way, 
than the total subscription of the first 
Liberty Loan issue. I've a page here on 
my desk, cut from (Cantinued on pose 6 
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“The Electrical World,” conveying an 
idea of the amazing growth of the electric 
light and power industry. Look at these 
figures 


Fee sal Bop 


pr 
void 

fees 

Fopuition Serve 
Ft total Pop. Served 


Reputation Served 
Sp total Pop. Berv 


“That was last year,” put in Anthony, 
“how about this year, and the ones to 
come?” 

“L hoped you would bring that up,” 
replied Holland, “The utility companies 
estimate that another million new custo- 
mers will be gained in 1930. New con- 
struction and equipment to take care of 
this expansion alone will involve an ex- 
penditure of $913,574,905, Incidentally, 
that’s the most ambitious program ever 
undertaken by the industry, exceeding 
1929's high total by nearly. $50,000,000. 
In other words, in a year of acknowledged 
business “uncertainty, the utility com- 
panies anticipate new records in all de- 
partments, 

“That sounds encouraging," Anthony 
interrupted, “but where's it’ all leading 

Your own figures show that they're 
swiftly approaching the limit—in the 
amount of people that can be served.” 

"On the surface, it would seem 30,” | 
replied Holland, “but a broader analy 
sis disproves that. There certainly would 
seem to be an approaching. saturation 
point when you figure that 70% of the 
population now enjoys electric service, 
and that an additional 9% or 10% work 
or live within reach of existing or pro- 
posed. transmission lines. But it so hap- 
pens that utility companies are selling 
more and more service to each customer. 
In 1912, when 15.9% of the population 


was being served, the total revenue was 
'$287,000,000; and in 1929, 70% of the 
total was served, and the revenue was 


$2,107,000,000. So that while 434 times 
aas'many people were served at the end of 
that period, the total revenue multiplis 
7% times. ‘And this comparison becomes 
even more pointed when you remember 
that unit costs to the consumer along all 
lines have been generally and consistently 
reduced. 

"Proving beyond argument, Anthony, 
that while there may be a ‘theoretical 
saturation point as far as per cent of 
population is concerned, there is no. vis- 
ible limit to the amount of electricity 
that can be used per person. And that 
brings up another point in favor of the 
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How to Buy Life Insurance, and Where 


Convenience and Low Cost 
are found in the 


Postal Life Insurance Co. 
It Presents a Consultation Service 


and a record most convincing. Tt has a Way different from all 
‘other companics—the Non-Agency Way. It is not only an easy 
and convenient way, but has a well understood, definite economy, 
It is a guaranteed saving — the 914% commission dividend — guar 
‘anteed because you confer with the Company by letter or in person, 
‘and carn it. You perform the service of coming for the inyurance: 
the POSTAL LIFE does not send one to fetch you. 

This Non-Agency way not only saves you money, it strengthens 
your will, It makes you better satisfied with yourself and the trans. 
‘action. Taking out your insurance volitionally develops a sense 
‘of independence and intellectual pride. The POSTAL’S Non-Agency 
way, and its Health Bureau, functioning together, have a life-pro- 


ovis Lule BIé longing inffuence: its policyholder employing these two services, 
eneCompany lengthen their days, and thereby reduce the cost of insurance, 


They Who Measure the Diameter of the Dollar 


This Company makes its that developed Charles E, 


‘appeal through the direct Hughes, Grover Cleveland, 
method, particularly to those Calvin Coolidge and Herbert 
who follow the quieter walks of Hoover, the kind that can 
1ife—~those who do not feel that hhold the ship of state steady 


they can attain to greatnesa by 
‘© single bound, but are per- 
forming their task conscien- 
tiously and methodically, un. 
dergoing the training and the 
education that prepare for 
other and higher responsibil. 
ities. They are the frugal class. 
‘They are discriminating. They 


when the storms of hysteria, 
fare rampant. ‘The strength 
‘and prestige they have ac: 
quired are due not to dint of 
‘magic—they just keep on doing, 
‘the things they ought to do, 
Fortunately, there are a good. 
many of that kind, They 
buttress the nation against the 


background of (Continued on pase 6) 


measure the diameter of the dollar. They 
fre those who are ready when momentous 
duty calls. Yes, maybe they are the 
pPlodders, practiced in the kind of plodding 


The Record Shows 


“There have been paid to policyhold- 
ers, $37,972,032 as follows: = 
‘Gn claims by death 
Im maturing Endow= 


‘ments 
InSurrenderValues and 

Dividends 4,444,079 
Im Loans on Policies. 16,761,085 


‘See how easy the POSTAL Method is! [~~~ ~~~~~~-=— 


‘elfish opportunist. Out of the number 
‘of these the Company receiver its re- 
cuits. Therefore, it will grow and grow 
and grow. 


What Sustains and Commends 
the Company 


Standard Policy Revver rsoutes 
cover $22,000,000; Standard 

Yisione ‘approved by the New’ York 
Btate insurance Department, Operst= 
ing under strict requirement of New 
York "States" Subject to the: United 
States Postal authorities everywhere: 
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Why do men 


prefer pipes? 
Smoke one—then you'll know! 


ESMOKING attracts men. Ask 
‘a smoker why, and hear him tell 


you that— 
—pipe-smoking is a sweet, smooth, 
inspiring way to relish all there is in 


good tobacco, Economical too. 
—it gets first call on leaf and blend. 
Pipes tell the truth about tobacco! 
—it helps a man think calmly, de- 
liberately, clearly, to the point. 
—it wears well. A man can stick 
to pipes through all his years. 
Check up for yourself. Get a good 
pipe and enjoy a man’s smoke. 
Make that first pipeful Edgeworth — 
let us treat you to it. Fill out the 
coupon, mail it, and accept, with our 
‘a gener- 
ous free packet of 
genuine Edgeworth. 


Larus & Bro. Co, Richmond, Vs 


EDGEWORTH 


SMOKING TOBACCO 


| LANUs & BRO. CO. 1008 224 5, 
Rishmoad, Vas 
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your investment. You have, by putting 
$10,000 in pubic uiities, invested mom 
ey in science and research, in engineer- 

experiments that are making possible 
electrical advancement the greatest 
changes and improvements in our mode 
of living and working. 

“Take our own lives, our homes 
for example. Base plugs for lamps 
and radios, wall plugs for toasters, 
percolators, watlle irons, electric wash- 
ers and irons, ete, And now the con- 
sumption of electricity is being given a 
new, tremendous impetus by the elec- 
tric refrigerator. There are 2,000,000 of 
them now in. use, and at least half a 
million additional’ being installed each 
year. Why, Anthony, there isn't another 
lass of industry in the world that can 
show the advancement and the possi- 

ies of public utility.” 

Robert Holland had succeeded in 
pointing out the wisdom of buying secu- 
rities when they sell at prices more closely 
representing their true values. Also the 
fact that money invested in electrical 

wer industries or any progressive utility 

in part, been turned over to science 
and research for the advancement and 
broadening of consumer services. Over the 
Jong haul such investments weather out 
periods of depression and inflation, bring- 
ing back in the end many more dollars 
than could otherwise have been gained or 
lost through intermittent speculation 
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Selence Institute of Star 
ind eachadvertisensent earries 
the ‘insignia indicating 


pros 

However. other products 
advertised in the ‘magazine 
hot subject to test carry the 
ame guarantee to readers as 
Products tested. 


‘THE PUBLISHERS 


Radio Apparatus 


onal Carbon, 
‘A Radiotos 


nt Cover 96 


Razors, Toilet Articles, Ete. 


tanec ws 
AE Stes min 8 
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ee i 
ce a 
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(Gokeneo Correspondence Scheel f Mic 
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Schools (continued) 


Rew York Insitute of Photoerephy 
Batterson South 


Unites Engineering Institute 


Smoking Materials 


Lares & Brother Company 6 


Sporting Goods and Toys 
‘plane Mate & Tey Co 


1 
‘Bavusen Motor Co! 
Ionian Metorercle Co i 
an Motor Compan. is 
Bee ie 
i 


Mel Sip Sap 
Sehecke He 


Tools and Shop Equipment 


Arkoarel Ben Co 


Weatworking hiachisery Co, In, The 


‘Typewriters, Writing Materials, Ete. 


Basso Aine Machine Co 


Sper 8 CaF HE 
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es HESTER lets out a quick and exclamatory 

“Gracious!” —Jane voices a subdued but em- 
phatic “Ouch!” —Bill winces as though someone 
had shot him. And you...well, outwardly you're 
apologetic, but inwardly you're as mad as a 
roughed-up hornet, And, we'll add, for a very 
good reason. 

We'll grant that rough roads and unexpected 
hummocks can weave a frown on the face of the 
most placid driver. We'll admit that those sudden 
jolts and jars are as racking on your car as they 
are on you. But do you know the cause of this 
commotion? 

It’s Spring-Slap—there’s the culprit. It’s that 
slap of your springs as they refuse to flex under 
impact. It’s that bucking and rebellious flare-up 
of cramped and tyrannized springs 
—springs that are shackle-bound. 

Ordinary spring shackles don’t 
let your springs flex as freely as 
they should. Often your shackle 
bolts will be too tight or they bind 
—and your springs can’t do their 
level best. Nor can your shock- 
absorbers do their most soothing 
work, for the wear on ordinary 


shackle bolts gives them a different job to do 
every day in the year—and you can't adjust them 
that often! Naturally, your springs complain— 
and so do you! But the remedy is simple, easy 
to apply and inexpensive—a set of Fafnir Ball 
Bearing Spring Shackles, 

On these frictionless, free-acting ball bearings 
your springs take every bump with rocking-chair 
‘easiness, without that objectionable slap-back. 
Savage jolts are tamed to gentleness. Sudden 
bumps are shunted le. You ride the roughest 
roads with incredible ease, with a new and de- 
lightful sense of comfort. 

Fafnir Ball Bearing Spring Shackles com- 
pletely banish shackle squeaks and rattles—yet 
you never have to grease them. You never have to 
adjust them. They prolong the life 
ofyourcar.They enable yourshock- 
absorbers to do their full duty. 
And they are safer—no shackle 
bolts to wear and let you down. 

They are standard equipment on 
many cars. They can be put on 
yours for a cost so little that it 
will surprise you. Ask your garage 
mechanic about them. 


FAFNIR 


No BALL-BEARING SPRING SHACKLES 
THE FAFNIR BEARING COMPANY 


Ss 


NEW BRITAIN, CONN. 


‘The Fafnir Bearing Company 
New rbnen es 

‘me information about 

Patair Ball Bearing Spring Shackles 
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Why We Can’t Tell You 
What’s Coming In 
Our July Issue 


HEN darkness fell over the city of Paris on the 
evening of May 21, 1927, the editors of the great 
iewspapers of France could not have told you 
what would be said about Lindbergh in their pay the 
next morning. ‘They still didn’t know that he would arrive 
and thereby push all other news from the front pages 
But reporters from the great news-gethering orga 
tions stood watch with the excited throng at Le Bourget 
to rush the story of this most electrifying event—white 
hot from the landing field—if it happened. 


Popurar § Morty can not tell at this date, 
all that will be in the July issue. Perhaps the most excit- 
ing thing it will tell about has not happened even yet: 
Vor it is its fresh, vivid, white hot news quality that di 

inguishes this journal from all others of its kind. It is 
never eut and dried months or even weeks before going to 
press, 


Porutar Sctexex Moxtuty has watehful editorial 
representatives all over the world. ‘These alert, 
ness” reporters quickly flash to headquarters ii 
k, first-hand news of every important diseove 
it, process or device that the readers of Po 
ce Moxtuty should know about. In many eases 
these representatives are the scientists, actually conduct 
ing new experiments themselves, in other instances our 
reporters keep in touch with the great laboratories where 
things are evolving, they are in contact with manufactur- 
ing plants where new and better methods are being tried. 
‘Their business is to be first with the news about important 
nprovements in machinery, in agriculture, in- medical 
in bridge building, in everything that we want to 
tell our readers about hefore all the rest of the world knows. 


And often, at the last minute before going to press, 
comes a startling story from across the country—a story 
of such immediate importance and exciting interest that 


the issue must be recast to make way for it. 


Bat we do know now that a number of stories in the 
July Porvtax Scuexce will be of such absorbing interest 
that you simply must not miss them, Who do you sup- 
pose, for instance, is the most picturesque character in 
American Aviation? We know the first name you will 
think of—and it is not the right one. No life in any line of 

ndeavor has been more packed with drama and human 
interest than that of this great flying man you will read 
about in our July issue. 


And do you know why certain seeretions in the human 
body poison character and incite men to violence and 
murder. There is an immediate relation between the 
istry of the human body and crime, And in the 

wie a great surgeon tells about successful gland 
ns already performed by the most able surgeons 

ch prove that surgery ean correct. the 


July 
‘operat. 
in the world: whi 
cause in the ease of many hardened eritninals, 


Woulda’t you be amazed to see tender, juicy asparagus 
table,’ fice times as big as that you now get! A 
scientist in agriculture announces in the July issue that 
after long, tedious study and experiment he has succeeded 
feeding growing vegetables in a manner which may 
ately revolutionize farming, 


following the article abont the Patent Office 
there will be another in July to tell why 

LAWS must be revised, to proteet. 
, to stop infringement suits brought 
only to harass and ruin others. 


‘These are just a few “spots of interest” from our J 
igsue which is one of the very best we have ever printe 
ct it at your news-stand as soon as it is issued—or if you 
wish to be certain not to miss any of the intensely interest- 
i numbers for the next 14 months to come, you may clip 
and mail the coupon below—and secure without one penny 


of extra cost, a copy of the famous “Pocket Guide to 
Science. 


“The Pocket Guide to Science’’—FREE—With Your Name in Gold 


‘This wonderful book answers every 
question that the average man wants 
know about Science. In simple 
words every department of Science is 
covered. in fascinating questions and 
answers that give a wonlerfully clear, 


at no extra cost 


‘Gooapon immediately. 


Sotnxce 


ou if you mail the 


POPULAR SCIENCE MONTHLY oot 
381 Fourth Avenue, New York H 
' oat oir of Tux Poccer Geis ro Sccanen ant 8 
1 se eecelle Coleen te Bene J 


sSoaripion tp Portean Serexcx Mowrmat Tal t 
pe 
| Foraer Eiound the tious t Poseean Screwer Stora 1 


ima $25, plus the plage mone diver tbo 


: the moth would be tosu) ik ue | RramSreaemttetcuuress ioger camer are, 
ee imtentanting of this Tee Pocurr Gene vo Semmee—all | Lz rytom cao agro yam | 
cant for $2.95, plus the postage. If you are ™ 
nia Donets: Gowler kame te ee 
saute Ease aemeealey omregeen er aca 
Witirame see mere cecal tae eae laa a alka, 


gold on the cover of Tite Pocksr Grit offer. 


Mis Sean 
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Backing up your Telephone- 


your telephone 
all the appar 
for your service is a 


and back it up wit 


supplies nee 


Wire Enough in a Single Tele work of infinite variety. 


phone Exchange vw span the 
United States three and a quarter Buying rul 
times from India, conduit from Ohio—) 


each year a million telephones, 15,000 
miles of cable, switchboards by the 
trainload—Distributing supplies to 32 
warehouses, holding them ready for the 
nation’s telephone companies— Instal- 
ling the equipment in all the telephone 
exchanges— 

All this is the responsibility of 
Western Electric—whose dependable 
service of supply helps make possible 
dependable telephone service. 


Western EJeciric if 


‘The Man in he tron Mask—lect10-we 
int frau many 


From Pencils to Telephone Poles everything the 
Bell Telephone System uses is found in Western 
Electric's market basket 


Meeting Emergencies isthe real test of a service. 
‘Western Electric's system of supply distribution 
is always ready! 


MAKERS 
OF YOUR 
‘TELEPHONE 


Wise Men 
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Know but 


Others Guess 


By COLLINS P. BLISS 
Director, Scionee Institute 
‘Dean, College of Engineering, 


Ne Ve University 


ayo 


| 
| 


F YOU try out a new kind of shaving 
‘ercam and it fails to come up to your 
expectations, there is no great damage 

done; the cost is small and it will be only a 
short time before you can buy again with 
greater discretion. But if you makea mis- 
take when you build a or buy & 
radio, it becomes rather serious. 
‘To! help out in these ““once-in-a-life- 
time" purchases is the one aim and pur- 
of Popular Science Institute. "The 
institute was established to aid the read- 
ers of PoruLax Screxce Moray in the 
sclection of the kind of equipment that is 
bought only at rare intervals and about 
which there is little opportunity to learn 
by experience. Already, forty-one thou- 
sand readers have taken advantage of this 
service and it is hoped that many more 
‘ill fel free to make special use of it. 
Rather than permit guesswork to enter 
into their business, industrial corpora- 
tions in the United States are spending 
$200,000,000 a year for scientific research 
ina thousand different laboratories. ‘This 
isa lot of money to invest in research but 
these concerns figure that the difference 
between knowing and guessing is worth it. 


Good Advice for the Consumer 


‘The consumer buyer is up against a 
problem, however, in getting the neces- 
sary infdrmation on which to base his se- 
lection. He cannot, like the big business 
concern, call in experts to make a thor- 
‘ough survey of the field. “He may ask the 
advice of his friends and of salesmen sell- 
ing that type of equipment, but that is 
not a sure way of getting worthwhile 
knowledge. His friends’ experience with 
products that have to be bought but once 


HOUSE HEATING 
& VENTILATING 


co twice in a lifetime is likely to be not 
much more extensive than his own, and 
the advice of salesmen is rarely unpreju- 
diced. What he can do, however, is to 
enlist the services of some of the reliable 
testing organizations that are now func- 
tioning for the benefit, of consumers. 

‘When investing in radio apparatus, oil 
heating equipment or tools, buyers will 
find the Popular Science Institute ready 
with a comprehensive and impartial serv- 
fce—a service based on data that no indi- 
vidual could collect. In the case of radio 
equipment and tools, the information re- 
arding the merits of various makes is se- 
cured by means of laboratory tests that 
have been made to determine definitely 
every feature about the product. Through 
arrangements with New York Universit 
these tests are made in the Sage Resea 
Laboratory, with its $350,000 worth of 
testing equipment. 

In the case of oil burners, laboratory 
tests would not provide worthwhile infor- 
mation since oil burners must be judged 
under a variety of operating conditions, 
installed in all kinds of homes and heat- 
ing systems. Therefore, Popular Science 
Institute bas made a field investigation 
among several thousand users of oil 
burners in all parts of the country and the 
findings in this survey supply the Insti- 
tute vith a sound bass for recommending 
certain makes. 


What Institute Approval Means 


In determining what equipment merits 
its approval, Popular Science Institute 
requires that a product be well de- 
signed and constructed, eficient and good 
value at the price sold. If a device falls 
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down in any one of these three respects, 
it is not put on the Institute's list of rec- 
ommended makes. Since the datum on 
which approval is based is complete and 
accurate, and the decision impartial, 
buyers who select equipment approved by. 
Popular Science Institute can be certain of 
getting satisfaction. 
In addition to supplying the names of 
produets that have been approved after 
wwestigation, Popular Science Tnstitule 
has prepared several bulletins and book- 
lets that give specific help to the man who 
is building or equipping his home and 
wants all the latest facts relating to. the 
subject. Popular Science Institute is a 
clearing house for information regarding 
‘equipment of a scientific or semiscientific 
nature and which makes for modern home 
‘comfort, all possible data having been 
gathered from Government bureaus, Uni- 
versity laboratories, etc, These booklets, 
Prepared by engincering experts, have 
found to be a most helpful and com- 
plete source of information for those who 
are not informed as to all the latest de- 
velopment. 


Bulletins Available 


Readers of Porvtax Sctzxce MONTHLY 
have the privilege of applying to the In- 
stitute for personal information regarding 
| problems and, in addition, have 
bulletins and booklets available: 


List of Approved Radio Receivers, 
Current Radio Questions Discussed. 
List of Approved Tools, 


List of Approved Oil Burners. 

Advice in Installing Oil Heat 

House Heating and Ventilating (25 
cents). 

Insulation in Butlding Construction 
(25 cents). 

Refrigeration for the Home (25 cents). 

There isa charge only on the last three 
booklets named, all other service being 
free. Address ‘all communications (0 
Popular Science Institute, 381 Fourth 
Ave,, New York, N. Y. 


aa 


equipment, and bulletins re- 
se, can be al from the astute 
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This 


this 


vacation cabin 


vacation on wheels 


ete ey) 


‘What a thrill you get building a cabin in the woods, or 
bungalow on wheels; and how easy the job becomes 
when you use the broad grainless wood boards of 
Masonite Presdwood. Proof of this is supplied by H.E. 
Varney, among thousands of others, in his attractive 
vacation cabin (reproduced above) in the Wrightwood 
Mountains of California; further proof is supplied by 

R.D, Anderson of Youngstown, ‘Ohio, who used Pread 
wood to build the touring bungalow, also shown here. 


Builds boats and signs 


Presdwood is highly resistive to moisture and warping. 
It builds rowboats, bath houses, speedboat decks, oad 
side sins, boat houses and safety water wheel for use 
at lake resorts, Like natural wood, Presdwood is usually 
to the weather, or can be var- 
ed to bring out the natural warm color tones and 
beautiful burled appearance of this grainless wood. 


For interior application Presdwood is often used with- 
out special finish of any kind. It provides beautiful 
paneling for modern homes and apartments; makes cot- 
‘tage partitions, bedroom screens, tool chests, dish cabi- 
nets, clothes closets, shelving and boxes for supplies. 


asonite 


PRESDWOOD 


pe" De 


ARERR oe 
Si 2h 


Presdwood lines concrete forms for office bi 
factory warehouses, schools, dams, bridges and swi 
ming pools. Because Presdwood leaves no grain or knot 
tmatke the broed concrete surfaces require no hand 
smoothing. Labor costs are drastically cut and the re~ 
sulting concrete becomes both smoother and stronger. 


Manufacturers find that Presdwood adds strength and 
beauty to their products at the same time that it lowers 
the cost. This grainless wood does not crack or splinter, 
can be nailed near the edge without splitting, and is 
easily handled on band saw or punch press. Itreduces 
waste to a minimum and is liked by the workmen as 
well as the management. 


Send for sample and booklet 


Production executives or vacation “fans,” experienced 
builders or home mechanics, will find valuable informa- 
tion in the Presdwood Booklet. The booklet and a 
sample of Presdwood are sent to you FREE on receipt 
of the coupon. Just clip and mail it NOW. 


MASONITE CORPORATION 


111 West Washington Street, Chicago, Mlinois 


Ttasonrre conporaTion cera 
| Dep b., 111 W. Washington Street, Chicago 


| Pleas send ne, Foe seme of Masonite Presdwoo ond 
| the Preedwood booklet. 
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| 
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—both are made of Presdwood 


Oia: 


er 


Who Will Find 
the Hidden Scientist? 


Tr May seem presumptuous for an obscure 
layman ike mysell to comment on your $10,000 
avant after the distinguished scientists haye 
tad ther sayin your April irnber. Sul Td 
Tike to get 2 te off my chest, so here goes. 
sali to ny, ye 

to give such prise 
‘swonderful But bas 
some" provision been 
Riaheays a byway 

rays oI 
and ind out what pos 
nd “nko 


( 


ie'without funds of obscure is no guarantee of 
feniun but it would be a pty i the $1000 
Seat some ida poration while 
mn inventor wan over 
beet NS et Je, 


You Sound Right— 
But You're Wrong 

Taw so much interested in your magazine 
that Tean hardly wait until I get my copy. T 
Wish there were more articles on aviation 

“There fs one point on which T do not agree 
with Randy Ensiow i his article, “How fF 
My Plane.” Teannot understand why an 
ple motor should stop when It races wit 
4 load at the breakage of a propeller 
Poaable to rice the motor of an automobile 
neutral gearand I think this posable with. 
petrol motors 

‘Anyway the motor should not stop. Liita 
tion of the air intake may act like & governor 
but Pant nas ot why the moto comes 
tora standstill. A, P, M., Rews Central, 
Talia. 

Mr, Bnslow explains thatthe breaking of the 
sraplig res e lad frm ieee Su. 

‘lis ito acelerate 20 rapidly 

thar the ot ts chad from hs Corb” before 
ican adit islf ad the motse slope for sant 
Wel The Flor 


Some Folks Are 
Hard to Convince 
sux that J. L. A. R. has taken seventeen 


other magazines and, has come to. the con- 
clusion that yours is the best. T don’t think it 
shoul ake that a 


‘magazines to convince 
I we could have more 
E,, Parsons, Kats, 


and Make ’Em Rattle 
1 was uit supine 

said gray pene en 
Tete check foe 
Jou for my improv 

Valve lite, ‘Tana not 
Seraie whether my Lien 
Gartisetony vole 
You or not. 1 want to 
Kank you for your 
forall, Bret sows 
fase mama! ting L 
Rive bes tying 
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Would You Like a 
Dutch Windmill Model? 


pip Ae eae 
Powe percent 
por tirpabipt strain 
red 


Will Anybody 
Give Her a Name? 


T aM writing at the 
Club of Roosevelt High 
Minn,” ‘This club was 


‘you for suggestions for a 
‘name. Each meeting we 
have “scientific: news” 


which is taken from your 
‘magazine. There "are 
sve lity members, but 
none of ts can thi 
Sastabls mane 90 te 
‘are asking your help.—Mise B.S. 
Minn, 


What! Are You 
Afraid of the Truth? 

Woes ae you trying to do, Kl iterest in 
aviation fare, just keep on printing 
pecs like the by Thi be that all 
the people who read them had less desire to &0 

ice tiple tr thy ned than they 

fore they began. “Thrilling experiences 

ine, Tad, but they dont make people want 
nit, but they don’ 

tovlave the ground or trust ther ves to ae 

I'your readers were to end in leters 

Sh thie reaction to such stores they would all 

Agree with me-~A. Ly New York City, N. Ys 


+ Minneapolis, 


Giving the Magazine 
The Glad Hand 

I mave long been a reader of Porcusn 
Scien and: tonsider it the best sciatise 


magazine on the market. Tk gets better each 
‘moath.—D. W., Gainesville, Ga. 


Just an Old-Fashioned coma 
IMtracing or capturing 


police, for instance, have all kinds of ingenious 
Eves to id them. "Vet in this city, ay eee 


Seip ox evs wl bey i inating cme ot 
men better.—A. 5., Chicago, Il 
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Does This Settle 
the Kite Business? 


Anovr this kite business and T. A. D.'s re- 

quest foriaformatin sto how peat he ame to 

inlng the work's record I rr hm to 

Ianary, 1930" Parkergrams” which puts the 

record’ at seventy hours, fifty-three 

Toeten wer by T, Diem and J: Gorman of 
ALP,, Meriden, Conn, 


Who Will Answer 

This Gravity Question? 
I seni Se te kaa ener 5a 
Soe ich tn at sure about Some 
Sie age Frond aa arte byt eet we 
fell Gut eters boly hed fle for ects 
Tength of tine it no Longe gain speed, but 
{cia te same sate of tpeet no matter how 
fc erty Sea dae 
in sped at the rate 4 
ond continually? R: WH. Pittsburgh, Pas 


How Did He Know 
The Elephant’s Age? 


Ty Your April number, L was surprised to 
see, on paste 66, the statement that no elephant 
fs known to have lived beyond the axe of 
seventy years, 

During the winter of 1922-23, at one of the 
smokers of the "Explorers Club,” of which I 
fama member, Martin Johnson. ex 
hibition of some of his pietures of wild life in 
Arica. One of the questions asked Mr, John 
son was, “How long 
ddoes an elephant live? 
He replied that be could 
‘ot answer that question 
and referred it to an 
‘other ‘member of the 
lub who said that he 
knew elephants were in 
full health at seventy: ) 


five, It seems tome 
that your statement 
rt te donot 


live more than seventy 
Bene RD, Paladin, Pa, 


One Look ‘at Webster's 
Makes Us All Happy 


ves highly interested in your article “Do 
you Reon Your Engen?” Ye the oruat 
Scusce Moxmtx of April, Tasch as Tam 
‘continually impressed by the ignorance of the 

Bete aptnge Acmslae will portato 
Bike aw it tot 
far from the eighth to ninth grade pupil i 


Innguage usage. 
think you will agre with me, however, that 
to.carry any weight, ft is necestary for an 
Article ofthis type to he grammatically perfect 
lee why priat it? There is one cristae 
in your test, which i plaring to me because its 
such a common one-doubly glaring because 
the article attempts tounge the reader to avoid 
common err. "The thirty-second. question 
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Its ratio of one horsepower 
to 37 pounds of car weight 


results in 


FOR ITS size and weight, the New 
‘Oakland Eightis the highest-powered 
car produced, only racing cars ex- 
cepted. Its 251-cubic-inch engine de. 
velops 85 horsepower — one horse- 
power to every 37 pounds of car 
weight. This ratio explains why few 
cars can equal Ookland’s top speed 
on the straightaway. It also explains 
why few cars can match its quick get- 
away in traffic or climb steep hills with 
such astonishing ease and swiftness. 
Along with its superior performance, the 
car provides a high degree of smooth- 
ness. This is due largely to @ short, 
rigid crankshaft which has no vibration 
period within the engine's speed— 
complete down-draft carburetion and 


SUPERIOR 
PERFORMANCE 


cotion of power—ond mountings ofrub- 
ber and laminated spring-steel which 
insulate the engine from the frame. 


Your nearest Oakland-Pontiac dealer 
will tell you also about the remarkable 
gasoline mileage of this eight, which 
equals that of many sixes comparable 
in size. But only by driving can you 
get a true impression of Oakland's 


superior performance and exceptional 
handling ease. At the wheel you can 
learn, too, about its safety and the 
comfort of its smart Fisher bodies. Let 
a demonstration prove that General 
Motors’ lowest-priced eight offers the 
many advantages of a fine eight-cylin- 
der car at extremely moderate cost. 

by Ponti, Michigan, 


Sevan hody types. Prices f. 0 
"plas delivery cha 
ONTIAC, MICH, 


OAKLAND MOTOR CAR CO., 


manifolding resultingin smoother appli- 
Write fram itereing bake which artes end dibs th design ef the New Ooh Eh 


OAKLAND 


51025 


PRODUCT OF 
GENERAL MOTORS 
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of this test contains the word “everyone.” 
‘May T inform you that the correct canes is 
“every one’”—two words, and not one? Like- 
wise “no one,” “any ons,” and “some one.” 

These words should never be confused = 


Today's Inventor Must 
Also Be a Prophet 


Sous people are just unlucky. Vou recently 
described smarvelous supee spect stock Ucket 
Iwas perfected just belore the stock market 
slumped down until a 
Uke wih mht to 
ticks could manage 
the busines. Then there 
trastheman who devised 
superior bain ant 
the next year women 
took to short hal An 
Inventor these days has 
to outguess the fre 
A wellas produce an ine 
vA at 


Yea, But You See, 
There Aren't So Many 


sed moi to hake and with EM 
or what he ty about your tagazice fy Ue 
Auohute truth. Tadmive you for publibice 


al'the kicks a rel.” Most a 
nes would publish just what the boosters say. ead 
think P.M. isthe beat allaround naga 


ine published and T wish the chronic fautt 
finders would stop reading it. One of these is 
P.M. O'H, Only people like him would stop 
to think about ‘Gus's dinner. Doesn't he 
rele that there "ate a. eat, many people 
Wwouldn’t read ‘those articles if it were not 
for the human interest side of them and the 
note of wisdom in all Gus says?—W. K.P, 
Pleasant Hill, Mo. 


He Tried It 
and Knows It's True 


Recarprvo J, K.'s letter about building ship 
models while convalescing, let me say that he 


making anything 
pleasure both rests the 
‘mind and els keep the 
muscles of 


Torget who 
i cnags doce 

tation," but Ive found kt trve-E. ¥. We, 

Norwood, Oko, 

First Bid for 

the $10,000 Science Prize 


Was delighted to learn through Charles F. 
Keale, Jr's article that air maps now aid 
glass 1 ind his wy in that labyrinth 
ike section of your city. Greenwich Vi 

Last time T visited New York T wanted to call 
‘certain place in the Village. took a taxi 
in lower Fiith Avene. The driver, who had 
no air map, required forty minutes to reach the 
designated spot which was about six squares 
aunay. How about giving your 810,000 prize to 
the inventor of the air map?—C. FL, 
Akon, 0: 


Do You Favor 
Peace Memorials? 


Your idea of awarding an annual prize to 
‘men of outstanding achievement in’ Iursan 
service is splendid. “The world has been think- 
ing too mach about war and the soldier. The 
Achievements of peace are infinitely better and 
greater. In working toward permanent peace, 
i ecessary to combat the “war: 
‘mindedness of the world. Sometime ago it 
struck me that it would help to fix people's 
thoughts on peace to build a great memorial 
{wall who have kelped civilieation yo forward. 
My idea is that a start could be made by 
‘getting contributions for such “memorials. 
What'ao you think? —W. WON, Altona, 


Were Monks Killed 
by Falling Star: 


Tr wrt be necesary, i 
of The Pocket Guide to Seience”™ to correct 
& satement nthe paragraph on. "Falling 
Sum” In Humboldt “Cosmos.” Vol 8s 
page 156 (Hohn), appears the following — 
FNoteuhatardgg Gt fr mre than two 
i the anal of dierent nations 
brecond offal of meteoric steno 
withstanding the fact of the companions 
Gorter having seen an acroliteat Chala which 
‘had fallen on the neighboring pyramid—not~ 
Tithstanding that” Caliphs and Stongolian 
Chefs and eaused swords to be Tonged from re- 
cen allen meter weeny, nti 
‘andig thas ever = 


Milan in. 1680, 
Swedish sailors on board 
ship in 14, yt th 


by Chindni. 
‘Chiladni was a German physicist, living from 
1756 to 1827. E. W. B., North Loup, Nebr. 


Another Booster 
for Esperanto Talkies 


I vour February issue of Porcuax Scrence_ 

Moxruty you have an article on page 66 en: 

titled “Wanted—An Automatic’ Linguist.” 

Tt may interest you to know that both the 

Paramount Lasky Corporation and’ Metro. 

Goldwyn-Mayer have made talkin 

Esperant international auxiliary lan- 
squage, with gond results. Esperanto is bound to 

Bennie the oficial movi languase of the wer 

to learn and iss 
the world.—A. F. 


films in 


res ‘Sie 


‘waukee, Wis. 


Cash Fails and 
‘Moon Goes Glimmering 

Winer bas become ofthat German elon — 
Oberth, I think his name was—who was going 
{SD sbeot a rocket tothe moon? "I tend bout 
iia Porras Scurset s Tew monthe age He 
meena 6 kave copped 
out of sight—G. H., 
Sitio NY. 


pe niesonies 


June, 1930 


moon chet ice was financing his 
seen "Bens he ee ey forte Bi heh he 
Fines coped The Er, 


Block Puzzles 


Are Just His Hobby 

1 tin favor of puzzles of all sorts, mainly 
blocs, "One a he rt thing ek foe 
In your magazine ts the puzale column. have 
twenty orient Sve ret bck and wie 
Eh the ones publabed tthe March ae of 
Porvcax Scurwex, Mowat wil make even 
more —J.R, Brooklyn, N.Y. 


Dublin Loses 
First Tire Honor 


Iw your March issue 
‘you print an article on 
"phe. First Paeumatic 
Tire.” Twas a specta- 
tor of some of the tests 
feferred to in that article 
fa ciscised many of 
the problems encount- 
cred ‘ia its early stages 
with the men who were 
working ‘om it. The 
writer, however, makes 
& grave mistake, as the 


ity in which all this occurred was not Dublin 
buat Belfast. Twas. 


You're Right; 
They Are Wonderful 

Last ove of the many model builders who 
fave" heen bulaing models from. Porcian 
Sever blueprints. T have all of the shy 
model blgeprnts, which I think ace wonderfl, 
—J. L., Wallingford, Conn, 


Australia Sends 
a Fresh Bouquet 


auc been reading your magazine for yenrs 
aod'T can truthfully aay that T have Rot as 
much out of fe as I could out of a school educa 
tioa. Timust it yy hat to you American pb 

4 


~ give us an article 
gate aking 3 
ibe techn ie of 


That Diagonal Board 
Rouses Mathematicians 


Anovr F. L.HL’sproblem of the board in the 

twenty feet. The board, 
trou be 24.813 plus feet 
Jong —RC.M., Bristol, Conn, 


Other answers rccoed gave the board 0524.05 
fer, 24033 fins, 2464, 3481 plus, 24 01 Hus, 
211038, 2479 plas, 23.16, 2473 plus, The 
“twenty fours” hei ud th fractions em bo 
se slighly np inthe atr- “The Feito, 


We Have Magic 
Almost Every Month 


1 can honetly state that Porvian ScreNce 
Mosracy is the best tagasine i have ever 
read. In the March issue 1 grealy enjoyed the 
tice on hypnotism. Tshould like to suggest 

that you devote a section of the magazine to 
Simple scentbe magi tks, Tomo, 
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The whispers he never heard , , , 


h é 

r 

until you use 
SHAVING CREAM 


One of the most expert young dentists ia 


New ful practice and 
wel bis 
patients began to go chiewbere, ‘Ie was 


heyond his « 


nprehension, this, sudden 
change in bis fortunes. 


‘Could he bave 


Do they say it of you? 


No man or woman has any right to 
assume freedom from this hum 
ating condition tis so prevalent 30 
widespread, that it has been rightly 
termed "the national nuisance. 

The insidious thing about it is 
that it does not announce itself to 
the victim. You yourself never know 
when you have it—and your best 
friend won't tell you. 

The one way to make sure that 
you do not offend is to rinse the 


NO WONDER HIS 


USED TO GO TO HIM” 


PATIENTS 


HAVE QUIT HIM” 


"HELL NEVER 
ANOTHER 


"THINK OF 


HAVING 


“HIS WIFE OUGHT 


TELL 


‘overheard the whispered remarks of his 

er patients he would have realized 
instantly what the trouble was. But 90 
good friend, much less patient, is will 
{ng to inform a man that he has balitosis 
(onpleasant breath). 


mouth with full strength Listerine 
every morning and every night, and 
between times before meeting others. 
Then, if halitosis is present, Lis 
terine overcomes it. If itis not pres- 
ent, your mouth has had the benefit 
of Listerine’s cleansing, antiseptic, 
Geodoriaiog ection, * 
Halitosis is usually caused by fer- 
menting food particles in the mouth, 
decaying teeth, unclean dentures, 
pyorrhea, catarth, or otherinfections 


Listerine ends halttosis 


‘ 


FILL 
TOOTH OF MINE” 


A DENTIST 
iT 


TO 


HIM 


Ic is one of those delicate matters people 
le 


iy do. not discuss 
a busines 


— probably 


of the mouth, nose, throat, or gums. 
Listerine’s successagainst halitosis 
is due primarily to its antiseptic and 
germicidal action.* It allays de- 
composition and attacks infection. 
Since it is also a powerful deodor- 
ant, it instantly overcomes odors. 
Keep a bottle of Listerine handy 
at home and office and use it syste- 
matically. It puts you on the healthy, 
polite, and fastidious side, Lambert 
Pharmacal Company, St. Louis, Mo. 


recorded 


fasten Killing tie acurately 
iby science) 
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The 
Amazing 


Adventures 


of your 
SIRLOIN 


STEAK 


‘OU can’t grow your own steaks. They have to 
travel—hundreds, maybe thousands of miles 
—to arrive at your kitchen in time for dinner. And 
every footof the way they musthe protected from heat. 
Steaks, nowadays, ride cool and comfortable, in 
refrigerator cars lined with Celotex. For Celotex 
keeps the temperature just what it ought to be... 
no matter what the weather is doing outside. Meats 
that travel with Celotex always arrive deliciously 
fresh and wholesome. 
‘And when they reach your kitchen, does Celotex 
leave them in the lurch? No! For 36 leading manu- 
facturers of household re- 
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YOU CAN'T GROW YOUR OWN STEAKS |. 


a refrigerator car — or to insist that your steaks have 
this traveling protection. For g out of to of the new 
cars are now insulated with Celotex. 

But we do want you to insist that your new house- 
hold refrigerator be insulated with the special kind 
of Celotex fabricated for this special purpose. 

We want you to appreciate that when the retail 
salesman sells you a Celotex-insulated refrigerator, 
your steaks and all other perishable foods will enjoy 
the last word in protection. 

‘The Celotex Company, 919 North Michigan 
Avenue, Chicago, Ill. In Canada: Alexander 

Murray & Co., Ltd., 


frigerators are lining their (CrLorex Montreal. Sales distributors 
cabinets with Celotex—to aaah. throughout the World. Re- 
provide the icy atmosphere liable dealers can supply 
cveryseacappecnes COE OT EX cesses sana puting 


We do notask you to buy 


INSULATING CANE BOARD 


Board and Celotex Lath, 


NATURE'S OWN REFRIGERATOR INSULATION 


WQ 
MONTH 


TRAVIS HOKE Editor 
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The Patent Off ce Has Become 
A National Disgrac 


Ts 


seco it chem 
piece of paper that was 
It represented a pate 


patent was obtained. The work- 
sy Street. But he reckoned with- 
ice. 


handicapped and cheated of 
rewards through long delay’ in the gran 
ing of patents. Undermanne 

date, with inadequate equipment, the 
United States Patent Office ts trying to 
meet the conditions of today with facili 
ties sd for the needs of years ago 
In prntically every lange patent ator 
ney's ollice, there are on file patent papers 
which elients never bother to come and 
get. ‘The demand for the inventions they 
cover disappeared during the long wait 
for the patent papers. 


OBODY knows how many American 
IN ‘inventors have seen fortunes slip 
through their fingers because of tardiness 
at Washington. ‘The number must reach 
{nto the thousands. If others are to be 
spared similar experiences, drastic action 
is necessary to speed up the machinery of 
the Patent Office. 

‘As this is written, there are nearly 
118,000 applications for patents piled up 
in Washington in the greatest jam of his- 
tory. And new ones are pouring in at the 
rate of approximately 2,000 a week. In 
the last four years, the number of appli 
cations awaiting action has leaped 
about 41,000 to nearly three times that 
number, about 118,000. ‘These piled-up 
applications contain more than twenty. 
three acres of paper, 

At present, the staff of examiners is 
ing on this accumulated mass of ap- 


& 
plications at the slow rate of about 25 


wee’. Even if they continue to work at 
top without vacations, it is esti- 
mated that it will take the present staff 
until 1942 to catch up with their work so 


they can give the inventor a reasonably 
prompt decision upon his application. As 
{tis now, forty-five percent of all patents, 
or approximately every other one, take 
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T have by Ye 
rite, the 

issue of ‘the Official 

Gazette of the Patent 


Ollie, a weekly bulle 
tin in which patents are 
listed as they are grant 
el. Opening it at ran- 
dom, Hind one patent, granted in March, 
1930, had been applied for in March, 19 
seven years before. "Application for 
another had been made In November, 
1922, eight years betore; and 

been waiting final action since July, 1919 
jor eleven years! Scores of others had 
been lying in the Patent Ofice from five 
to seven years. 

Tt has been estimated that the average 
inventor does not receive enough money 
from his invention to pay the forty dol- 
lars in fees charged by the Patent Office. 
‘These fees, paid at the time the applica- 
tion i filed and when the patent is fsued, 
are, of course, additional to the fees which 
the inventor must pay his patent attor- 
hey. One of the contributing reasons for 
this situation is the delay in getting the 
patent 


AMPLE of the injustice of the 


related to me by his patent attorney. 
invented a ventilating device and was 
Promised backing by a man who had 
money to invest. However, after waiting 
year to have the patent granted, the 
investor declared he could wait no longer 
and abandoned the enterprise. 

Another patent lawyer told me of a 


Commisioner Thoms 
engine. Now thet iveators would wait years for thei patent, 
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ar experience. A Pennsylvania in- 

was promised $10,000 for the 
promotion of an improved type of wrench 
which he had designed. Aitertwodelaysof 


ten months each, the backer met financial 
reverses and the possibility of getting 
someone else to finance the invention, 
when it finally gets out of the patent mill, 

UT even more discouraging to the 

inventor is the freedom with which 
infringement may take place during the 


ong wait. An application for a patent 


Only when the patent is actually granted 
can he prosecute in the court anyone 
using his idea, 

In Connecti ong ago, an in- 
ventor waited three years for 
a patent upon an vile lighting 
levice. Thinking his patent would be 
granted within a few weeks at most, he 
rote to an automobile accessory m 


IL his invention, 
it. Afewdays, 


t to 
ubmitting a descript 


E. Robertson with moses of early locomotive 


later, he received a note {rom the Patent 
Office. Te suggested certain changes in 
is application papers. ‘This meant a 
further delay of many. months in ob- 
taining the patent. All during this time, 
the manufacturer to whom he had sub- 
mitted his device made and marketed a 
similar appliance, applied for a patent on 
it, and labeled his product with the word: 
“Patent Pending.” ‘The inventor was 
helpless. He could not prosecute until 
his patent was granted. When it was, 
the manufacturer ceased making the de- 
vice. Had he continued its manufacture 
aiter the patent was issued, the inventor 
could have sued him for infringement. 
Even then, under the present law, the 
inventor could not have collected dam- 
ages for the use of his idea before the day 
his patent was granted. His right to sue 
for infringement began when he received 
his patent, not when he made his appli- 
cation. 


N STILL another way, the piled-up ar- 

rears in the Patent Office increase the 
difficulties of the American inventor. 
Suppose you have finished working out 
aan idea for a patent. The first thing your 
lawyer does is to make a search to see if 
there are any similar inventions recorded 
among the more than a million and a half 
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patents already granted by the United 
States. He finds none, so you file your 
application. 

‘This docs not mean, however, that 

ther person has not sent in ain 
ication for a patent on the il 
lea before you. It may be amo 
118,000 applications awaiting 
tion. No one in the world 
Commissioner of Patents himsll, knows 
what inventions are described on those 
acres of paper. When your application is 
finally taken up by the examiner, you 
may learn that a patent had been applied 
for on the same idea nine months before 
you and the other application had not 
been reached when you made yours 

Tn such a ease the 
twenty-dollar application 
fee you paid the Govern- 
ment; the search fee, any- 
where from five to a 
hundred dollars, which 
you gave the lawyer; and 
the attorney's fee might 
‘as well have been thrown 
intg the street. 

while the Patent 
fice’ has ‘bows. giving 
poorer and poorer service 
‘and has been losing money 
for American. inventors, 
it has been piling up for 
the Government a profit 
af more than sx milion 

In fact, it is one of the 
few Federal bureaus that 
operates at a profit. 
1 long period of years, 

yeome has far surpassed 
its expenditures, although 

cently it bas been run- 
ing behind. However, 
from fees paid by invent: 
‘ors alone, $3,000,000 w 
collected" by. this office 
last year. 

Tn the photostat department, where 
copies of patents are made, a profit of 
$42,000 was made in 1929. In these 
rooms, eight machines operate from morn- 
ing until night, turning out between 3,500 
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Chief leek of the Patent Otic, snd Commissioner Robertson 


and 4,000 photostats. Every time they 
lick, ‘the revenue of the office is aug. 
mented by twenty cents. ‘The 118,000 
applications, awaiting action at this time, 
represent an investment in fees by inven- 


Reproduction ofthe oldest patent grant inthe files at Washington. It ic signed by George Washing 
a1 


ton and ‘Thomas Jefesoa and was haved to one 


‘Francis Bey, of Philadelphia, in January 


ontat department of the Patent Ofice 


tors of more than $2,000,000—an invest- 
ment with admittedly insufficient returns, 
If the Patent Oflice is making money, 


why doesn't it hire enough men to do 
its work? That isa natural question, one 
nf many mystifying angles of this patent 


hich I have sought the an: 


swer, I have talked with the Commis: 
sioner of Patents, Thomas E, Robertson, 
Thave discussed the situation with many 
men employed at the Patent Office, I 
have interviewed lawmakers who have 
restigated the work of the Office and 
hho have been dealing 
And the result is the 

belief that ihe present disgraceful co 


ous will continue indefinitely unless 


fare interested demand 
Congressional action that will give Ameri 
‘ean inventors the service to which they 
are entitled, 

In answer to the qi I 
found that not one penny of the millions 
of dollars profit made by the Patent Of- 
fice has been available for improving the 

or for pro 

ing better equipment. The law provides 
that any money surplus at the end of the 
year must be turned over to the United 
States Treasury. Thus the Patent Office 
has never been able to put its profits to 
work. It has been dependent upon the 
shim of Congress for the amount of mon: 
ey it could spend. 


BILL is now before Congress to in- 
creasethe number of examiners by 
hundred and ten, In oder to doth 
sroposed to raise the filing feefor patent ap- 
Plications from $20 to $25 and the nal fee 
‘.likeamount. This means that the inven- 
tor will have to pay $50 instead of $40, 
plus the necessary attorney's fees and 
other expenses, to get his patent, If it 
also means that delays will be eliminated, 
no one will object. But does it? 
Everyone with whom I talked in the 
Patent Office agreed that the hiring of the 
new examiners would be of little imme- 
diate aid in clearing up the colossal ‘log 
jam" of applications. It will be two and 
2 half years, at least, before they will be 
‘of much help. In fact, some thought that 
for that length of time, because of thei 
experience, they will (Continved on page. 


‘Amos a’ Andy in back-face, as they appear 
fare Melntyre and. Heath, the Georgia Mestre 


{nthe bachgrour 
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Arnos * n’ Andy 
Explained 


By A. 


for a theatrical 


no 
for more than hal 2 century did an act similar to that of Amos in" Andy 


DISCOVERED, not long ago, a 
in in American life. 


” But they do more than 
‘They take an intense personal in- 
terest in the two characters, their ups 
and downs, their adventures. To thou- 
sands of men, women, and children Amos 
'n’ Andy are not fictitious figures. They 


strip of the ai 
that. 


are real, living human beings. 

From the psychological point of 
this struck me as so remarkable that 1 
decided to make some further investiga- 
tion. 

Jn recent months, I found, the, Amos 
in’ Andy popularity has grown into a 
veritable craze until now its safe to 235 
that, outside of the President of the 
United States, they are the best-known 
men in this country and perhaps the best- 
liked. As a matter of fact, it is a stand- 
ing rule at the National’ Broadcast 
Company that nothing is allowed to in- 


terfere with their program except the 
President, other high Government offi 
cials commandeering the radio for a 
nouncements of national importance, and 
‘SOS calls. 

So anxious are persons in all walks of 
life to hear them that telephone conver- 
sations in the eastern part of the United 
States have decreased to an unprece- 
dented minimum between seven and 
seven-fifteen, the Amos ’n’ Andy period, 
Officials of the Bell Telephone Company 

New York told me that, though they 
were unable to compute figures, the con- 
dition actually existed. 


AT MOVING picture theaters in the 
East, attendance at the so-called sup- 
per show, the performance between six and 
seven-thirty, has dropped to a marked 
degree. Astute managers, realizing the 
‘cause of the trouble, in some cases have 
installed radio sets and interrupt their 
shows between seven and seven-fifteen to 
give their patrons the benefit of the 
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A. BRILL, M.D. 


As told to 


Michel Mok 


R. A. A. BRILL is known 

as the ablest man in his 
fieldin thiscountry. Hebrought 
psychoanalysis to America and 
has written two widely read 
books on the subject. In this 
absorbing article, he brings all 
his vast knowledge and experi- 
ence to bear in an effort to show 
you exactly why the Amos ‘n’ 
‘Andy craze is now sweeping the 
country. He goes to the very 
heart of the matter and makes 
clear the secret of their great 
popular appeal. 


Andy broadeast, This, however, 
ing solution of the problem, 
asa question of copyright is involved. 

Tn social life, too, the team has made 
its influence felt. People. refuse. point: 
blank to attend. seven-o'clock dinners 
unless the host assures them that he 
‘owns a radio. Between seven and seven 
filteen, radio stores in eastern towns and 
cities are crowded with persoms who drop 
in from the street to hear their favorite 
comedians. In brief, the nation, in a 
manner of speaking, pauses while’ Amos 
‘w’ Andy are on the air. 


N-THE business word their effect also 

has been noted. Leaders in the radi 
dustry report that, in the ast few month, 
the Arsen" Andy erate. has been te: 
sponsible for a considerable increase in 
Retanle of radio sets 

Not long ago, a traveling man told me 
that, in a small Massachusetts town in 
his territory, one of the two hotels cap- 
tured nearly all of the traveling ‘sales- 
men’s trade by installing a radio in the 
ining room, 

‘When the team makes one of its in- 
frequent personal appesrances uta vaude- 
Vile thetter all bor office recone are 
Smashed. And. the men are mobbed 
when they are recognized on the street or 
Sewhere in public 

But thie does not happen often, for 
few of their ardent fans know their faces 
or real names Their names are Chats 
J, Carll and. Remsen © Gomten, 
Correll is Andy; Gosden, Amos. 

Hee the pi ne eon ap 

ance £t Wert Orange, Nfs at the 
lose of their act they: Were Tushed by 
Sutombile to New York for thelr usual 
second broadcast. They were arested for 
tpecting, The comedians pleaded, with 
policeman not to delay them, Mie 
lind ot people, they told his, would be 
Alzappointel i they did not reach New 
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* asked the 


‘ou can’t 


‘The policeman smiled.“ 
kid me," he said. “Tell that to the judge.” 


Correll and Gosden exchanged a sign 
cant glance. ‘They began talking in their 
dialect, At once the cop was convinced 
land released them with profuse apologies. 

‘And that brings me to the question of 
the Amos ‘n’ Andy “lingo.” Pethaps the 
most striking evidence of their immense 
popularity is the fact that they are in- 
fuencing the language. Persons in all 
walks of life are using their pet ex- 
pressions. “I’se regusted” is heard on 


hand. Men and women who never 
employed such phrases before now inter- 
lard their conversation with, ‘‘ain’t dat 
“Check and double 


sumpin?” and 


ropol 


RIEFLY, then, we are confronted 
with a phenomenon the like of which 
hhas never been known before anywhere 
What is the secret of Amos 'n’ Andy's 
tremendous popularity? How do they 
work their spell over millions? What 
makes their appeal so universal? They 
are not the best comedians ever to appear 
in this country. They are not the first 
black-face”” comedians, nor the fun 
niest. ‘Their material is) not_ strikingly 
original, and neither are their methods 
of presenting it, What then, is the 
ae sake: downs of peopl 
ive asked doxens of people 
why they liked them, Usually, the 
nswer was a smiling, “I don't 
know.” A few replied, “Why, be 
cause they are funny.” Others 
answered, “Because they are so 
elligent man said 
“You sit in your chair for fifteen 
minutes, forget everything, and 
just laugh.” 

Strange as it may seem, that 
ina nutshell, was the correct an- 
swer, though the man scarcely 
suspected that his answer was 
correct. But the matter is a little 
more complicated than that. 

In trying to find the reason for any: 
‘one’s popularity, it is necessary first to 
ask: In what does he excel? What is his 
specialty? In this case, the answer is 
wit. Amos ’n’ Andy's specialty is that 
they seem to have an almost uncanny 

bility to make people laugh. 

Now, from the earliest civilized times, 


thet them ia the stu 


POPULAR SCIENCE MONTHLY 


those ing that particular gift have 
been the darlings of humanity. They were 
forgiven anything. The court jester of 
olden days could be as impudent as he 
pleased; so long as he amused the king, 
he was immune from punishment. 


WHEY are funny men such great favor- 
ites? Because wit, or humor, is one 
of the outlets civilized man has evolved 
to give vent to pent-up emotions that 
are otherwise tabooed. Through it, he 
obtains release from repression and’ op- 
pression; and escapes, temporarily, from 
the stress of reality. ‘Laughter is a nar- 
cotic. 

T said “civilized man" advisedly. For 
primitive savages and small children have 
no sense of humor. A little child laughs 
merely because it sees an older person 


ihe 


see ‘them i yout 


laugh; itis pure imitation. The emotion 
transmitted, but not the idea 

In chikdren,'a sense of humor begins to 

develop at the age of four or a little 

later. "And it is noteworthy that at the 

same time the quality of the child's 

‘reams undergoes a change. 

Dreams area function of the mind to 
keep our sleep from being disturbed. For 
example, if a man goes to bed hungry. he 
‘might wake up in the night needing food. 
Hot his mind takes care of him. He 
dreams that be attends a dinner, where 

hie is given plenty to eat. 

“The mechanism of dreams 
and of wit or humor is es- 
sentially the same. Humor 
and wit are nothing but 
modes of obtaining pleasure 
from a distortion of words 
and. ideas.” Like dreams, 
| witis one of civilized man’s 

means of frecing himself 
from oppression, and. of 
realising ‘his desires, tspe- 

‘the forbidden ones, 
2 disguised, concealed 
way. This is the secret of 


B 


the appeal of all comedy, including the 
particular brand dispensed by Amos ‘n’ 


ir success, 
then, is the lure of the forbidden. “But 
they are as innocent as the day is long!" 
T can hear you protesting. “Why, one of 
the beauties of their stuif is that it is 
absolutely clean.” 


Right. But a great many thing: 
forbidden in civilization that are not un- 
clean in the least. One of these is to talk 
improperly. From the time we are chi 
siren we are told constantly to speak cor- 
rectly. If we do not, we are punished. 


BUT, thers, was 2 period in earliest 
childhood when we were free from 
this repression of civilized life. When we 
were very small, we were allowed to pro- 
ounce any word as we wished. More 
speaking of words 
brought immediate results, “All a baby 
has to do is to say “apple” and 
gives it the desired object. But 
hot even need to say “apple.” Suppose 
the youngster pronounces, it. “bapple.” 
Mother understands and gives him what 
hhe wants just the same 
‘As a result, little children believe in 
what is called “the omnipotence of 
thought,” meaning that they believe that 
is sullicient to think a thing and it 
‘occurs. From this belief we suffer a rude 
awakening when we are three or four 
years old.” But all through ur subse 
quent lives we unconsciously long to re- 
turn to the happy, carefree days of child- 
ish” babble (Continned on pase £20) 


ry 


E band of solid flame shoots 

from an exhaust into the darkness 

Red sparks of burning carbon 
stream out and disappear in a roar of 
wind from a racing propeller. At the end 
of a stecl chain, a biplane tugs, the deep: 
throated exhaust of its Liberty” motor 
shaking the hangars. Mechanics at Had 
ley Field, N, J}, are grooming one of the 
huge nocturnal birds for a flight west with 
the midnight ma 

Encircling the 160-acre field is a neck 
lace of alternating red and yellow bound 
aty lights. To the north, four glowing 
tubies of neon gas mark the location of 
dangerous obstacles—a farmhouse, barn, 
‘silo across the road and the floodlight 
Duilding at the edge of the field. High on 
one of the hangars, a revolving beacon 
wheels its ten-mile ‘arms of light across 
the sky. 

‘This is the scene familiar to workers at 
this eastern terminal of the transconti- 
nental air mail. I witnessed it for the 
first time recently when I drove over from 
New York City to spend a night at the 
famous airport. In the largest hangar, I 
found W. H. Maxwell, the boyish-looking 
field manager of the National Air Trans- 
port, who was to show me about this 
home-nest of the night-flying planes 

In the big building squatted six si 
machines. Some were blue-bodied Boeings 

ith Homet air-cooled motors, forty 
eight-foot silver wings, and round, blunt 
noses like dragonflies. Others were solid- 
ooking, hard-hitting Douglas ships with 
ngines that give 300,000 
miles of service for every forced landing. 


/{idnight 
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-the Mail Flies West/ 


Do you want a ride through 
the black night in a swift 
mail plane? As you read this 
vivid article, you’ll get all 
the thrill of such a flight. 


By _ , 


GEORGE LEE DOWD, JR. 


‘The upper surface of the top wing on which new pilots are initiated into the 
every plane is painted yellow so it can be work before they. begin “pushing the 
seen against the snow in the event of a mail” to Cleveland and points west, It 
forced landing or a crash. carries 600 pounds of cargo, about half 
‘Near the door was a bright yellow Pit- the capacity of the larger ships. Vet this 
calm Mailwing, dwarfed to a pygmy by load was the maximum carried by the 
the bigger planes around it. It is used, largest machines when the transcont- 
‘Maxwell told me, to ferry mail back and nental air mail was organized in 1924, 
forth between Hadley Field and N A few months ago, one of the pilot 
Airport, “The flyers call it the “pe having his try at the “puddle-jumper, 
jumper.” It is the “promotion ship” on came in after midnight. He winked his 
landing lights asa signal to illuminate the 
id. ‘The lighting operator didn’t see 
him. The pilot thought he would scare 
hhim by zooming over the floodlight house 
with motor wide open. Just as he 
swooped low over the field to have his fun, 
the lights went on. Blinded, he flew into 
theground tan angle. He hit like twenty 
airplanes. But the stout little ship held 
together and bounced like a rubber ball, 
‘The pilot circled the field and set her down 
Tike an egg crate. He expected her to fall 
apart when she touched the ground. But 
the extent of the damage was a bent pro- 
peller and a broken bracing wire. 
‘Wearing Khaki overalls, with a red 
arrow piercing the letters N. A. T. on the 
backs, a dozen mechanics were checking 


f 


Cotes Spry Ovens Co Fi 
‘Typhi sere weal’ over the planes in the hangar. One man 
EEE, GE clam oo"Gadepenes Spends all his time washing the ships 
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Another does nothing but test and care 
for the radio equipment. ¢ 


heck 
At the Chieago fied of the N. A. T 


there 
in charge of adjust 
‘and at Clevela 
examines and 


isa “propeller man 
ing all "pr 
parachute man 


every "chut 


Wien, eile the met 


londed, the fuel tanks are filled f 


pump before the main hangar. One 
fired and fifty-eight. gallons 
pour into the big tanks of t 


Hoeings and from 128 to 131 

gallons into those of the I 
las planes, When this is 
‘a motor expert runs up the 
engines, listening to the 
sound as a first check upon 
their condition. After that, the 
radio. man climbs into the 
pit and, with motor wide 
listens through the pi 
to see if the 


the engine 

‘On every. machine 
five feet behind the ¢ 
single strut, like a 
woolen pencil, sticks straight 
into the air above the fuselage 
Embedded in it is the copper 
wire that forms the aerial for 
the compact forty-pound re- 
ceiving set in a compartment of the 
fuselage below 

After the ship is run into the hangar, it 
{is gone over from propeller to tail. The 
batteries are taken out and tested. The 
ighteen-gallon radiators that cool the 
Liberty engines are examined and filed. 
When oil is changed, thirteen gallons of 
the best lubricant is’ poured in for both 
Liberty and Hornet motors. On the side 
of each plane, in big black figures, is its 
number. The Boeings we: and 
#72"; the Douglases. 33," “29,"" and 
27." All told the N. A. T. has approxi- 
mately fifty planes in operation. 

I climbed into the cockpit of 


vag 


One man at Hadley Field, N. J. 
tlie Keeping in perfect onder the planer rao outs 
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airport speads his 


Rakish exhaust pipes, twenty fect long, 
ran back from the motor on each side of 
the fuselage. My head barely reached 
above the cockpit. Before me, the round, 
Square, and. oval faces of more. than 
tightecn instruments and gadgets crowd 
tad the instrument panel 


FLLECTRICAL switches alow the pilot 
4 to throw on and off the navigation 
lights, the landing lights, and the switch- 
board illumination at will. For emergency 
landings at night, trips at the side of the 
cockpit release the two parachute flares 
housed in upright “tin cans” that open at 
the bottom of the fuselage behind the 


25 


cockpit. Near my right foot, a pistonlike 
plunger was attached to the loor. Above 
ing ahead 

Pyrene in,” When a 

ad that rod, an automatic 

ire extinguisher floods the engine com- 


partment, 


NE night last November, a few weeks 
before he was killed, pilot Thomas 
P, Nelson was forced to Kick ahead that 
piston in a hair-raising battle with death, 
Fiying from Cleveland, fire broke out 
the motor compartment. He cut the gas, 
thinking the blaze would die out. It in 
creased. He kicked on the pressure ex 
tinguisher, ‘The fire grew worse. The 
flaming ship was directly over a valley 
town. If he jumped with his parachute, 
Nelson feared, the plane would plunge 
among the houses below. So he stuck to 
the ship, guiding it toward a wild moun- 
tain ravine to the right. ‘The flames had 
eaten almost to the 100-gallon tank 
of highly explosive fuel before he jumped 
—just in time, (Continued on page 128 
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WHICH APPARENTLY 
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MARIE, BYRD 


AND MOUNTAINS REPORTED) 
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Many Sciences 


Aided by Byrd’s 
South Polar Trip 


ear en 
wor Baling. 


Maps of Antarctic must be changed 


as a result of his exploration: 


Contributions are also made to 
radio, aviation, and meteorology. 


FTER a year and two months 
spent in the isolation of the 
Antarctic, wastes, the Byrd Ex- 
pedition is returning to civiliza- 

tion bringing new information concerning 
the mysterious, ice-covered continent 
which lies at the South Pole. Costing 
‘more thanamillion dollarsandearryingthe 
most elaborate scientific equipment ever 
prepared for a trip of exploration, the 
expedition collected data which will aid 
workers in many fields of science. Its 
accomplishments must be measured in 
terms of pure science, in the addition it 
has made to the sum total of classified 
facts at the command of men, 

‘The first result of the expedition will be 
the remaking of maps of the Antarctic 
continent. At least three hitherto un- 
Known ranges of mountains were sighted 


by Byrd and his companions on their 
flight to the South Pole and in subsequent 
trips to the east of Little America, as the 
main base of the expedition on the Bay of 
Whales was known. These mountains 
must be placed upon the maps. In the 
present atlases, “Carmen Land” appears 
to the east of ‘the Queen Maud Range 
Byrd Sew in this region and discovered 
that the land and. mountains which 
Roald Amundsen, the Norwegian dis- 
coverer of the South Pole, reported sight 
ing in 1911 do not exist. Carmen Land 
must be left out of fature Antarctic maps. 
Exploration flights were also made into 
the territory toward Discovery Inlet 
and into Marie Byrd Land, regions no 
fone ever before had penetrated 
Additional information, of value to 
geographers, is contained in the acriat 


yn oo had the B 
hich dk at Du 
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survey films by which 150,000 square 
miles of Antarctic territory were mapped. 
Accurate soundings of the depth of the 
water at points on the Bay of Whales 
were taken. The hypothesis, advanced 
by eminent geographers, that Ross and 
Weddell Seas are connected was further 


cussion as to whether the Antarctic is 
really a continent at all. Some geogra 


phers maintain it is a series of islands 
covered by ice. The observations made 
by the Byrd Expedition may have a 
bearing upon the final decision upon this 
moot point. 
Knowledge of the geology of the Ant- 
arctic was increased by study of the 
ween Maud Range. It was found that 
the character and structure of the rocks 
composing the mountains are entirely 
different from that of Graham Land and 
the Andes Mountains. This discovery 
is considered highly important by geogra- 
phers, as it proves that the old hypo: 
thesis that the Queen Maud Range is 
part of the Andes is false. ‘This theory 
maintained that the Andes extended 
through Graham Land 
into the Antarctic, end- 
ing in this range on the 
South Pole “Plateau 
In the field of radio, 
the reliability and val 
ue of short wave sets 


for long dista 
munication 

ished. Daily. reports 
‘of the activities of the 
‘expedition were flashed 
to The New York 
Times, which printed a 
full account of the life 
ferent discoveries as 


they were made. 
In natural history, 


1h Wide Phsice 


complete data yet col- 
lected upon the habits 
‘of the seals, whales, 
and penguins that live 
ia the South Polar regions were assembled. 

Meteorologist in all parts of the world 


are interested in the first 
‘weather reports from the Antarctic, ‘The 
observatory established by the exped 
hourly records showing win 
ry and direction, barometric. pres 
sure, temperature, and humidity, 
A’ direct connection between the 
weather in the Antarctic and the weather 
in many parts of the globe is believed to 
exist. For instance, meteorologists have 
observed that a severe winter in the 
South Orkney Islands, near the Ant- 
arctic Circle, means a drought three and 
‘a half years later in the Argentine wheat 
belt. Ti the Antarctic winter is mild, 
abundant rains and a fine crop result in 
the South American country 
‘They also link the Antarctic weather 
with the monsoons of India, and they 
believe it has much to do with the height 
‘of the flood waters of the Nile. Pethaps a 
study of the data collected by the Byrd 
Expedition will aid these scientists in a 
better understanding of how much of 
the world’s weather is affected by the 
conditions near the South Pole. 


round 
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How They Trailed a New Planet 


Study of many photos of 
stars disclosed to a farm 
boy what may prove a new 
world where a famous as- 
tronomer said it would be. 
Old theories are upset by find. 


By 
ALDEN P. ARMAGNAC 


NEW planet has been 
A iio 


is called the most important 
astronomy in nearly a hundred year: 


planet with certainty 


from the sun. They swing about it, a 
Vet its actions are even 


the earth does, in great circular paths, or 
orbits, ‘These earthlike worlds are 
few in number that they may be counted 
on the fir 


frown to the ancients. I son to believe the 
from the sun they are: Mercury, Venus, really the ninth planet. As 


Earth, Mars, Jupiter, and Saturn. Only 
anus and Nep- 
tly 


spot where 
the late Doctor Perc: 


tame into fash 
Now there is a ninth 
The ninth awaits positive confirmation, 


e__. 
NEW PLANET 


8 POPULAR SCIENCE, 


val Lowell, fou h 
Y, pred 
ago, When Clyde Tombaugh, one-time 
Kansas farm boy wh he obser 
vatory to study astronomy, spotted it as 
aflash of light on a photo- 

graphic plate, the long search 
was believed ended. 

Far away as the new planet 
is—so far that its light, racing 
through space at 186,000 mile 
second, takes six hours to re 
‘our telescopes—its_diseove 

ical_signific 
des the astron 

Even dictionary-make 
book publishers are upset b 
the discovery. At least 
widely-used standard 
aries felt safe in listing 
round out their definiti 
“planet,” the names ot th 
first eight, without such quali 
fication as “so 
Now the dictionaries 
up to date must publish 
tedition, Meanwhile, for « 
time, there are no complet 
books whatever on gen 
astronomy, A New. Yor 

i 


publisher of school books told 
Porutax Scurxce Mowri 
that revised editions, 


bly available next fall 
describe the new planet 
Anyone who has ever ba: 
the curiosity to wonder where 
the earth itself came from 
further concerned in th 
covery of the new planet 
astronomers say, it thr 
new light on the way 
earth was bor. Its finding 
solvesother long-standing m: 
teries of the heavens, 
too—for, instance, — 
wobbles in the mo. 
tions of Uranus and 
Neptune, the two 
planets nearest to it, 
and strange delays of 
several days in. the 
returns of Halley's 
jet, a flashy per 
isitor to our sky 
Yettheplanetitself 
is no easy abject to 
see. Few Americans 


“This diagram ives am idea of the com 
Note that the new planet fits fm betes 


si 


“ 


4 the planets 
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will ever sce it except in photographs. It 
is far too faint to be seen,jn the night sky 
by the naked eye: or, for that matter, 
through anything short of a sixteen-inch 
telescope such as a large observatory 
‘would possess. Even that would require 


good “seeing weather.” Astronomers 
classify the planet as of the “fifteenth 
magnitude” in brightness, which would 


make it about a thousand times fainter 

than Neptune 
A concrete picture of this degree of 
brightness is suggested by Dr. Donald H. 
Menzel, of the Lick Observatory at Mt 
Hamilton, Calf. If mountains, atmos 
phere, and the earth's curvature did not 
tervene, astronomers at the Lick Oh 
servatory’ could ee New. York, 3,000 
miles orso away, through their great tele 

scope. ‘Then, 
New York's tallest building 
a rik ni and, the sunlight elected 
from. that single brick would appear 
about as bright an does the new planet ia 
Powerful telescopes, Another example of 
Kes brightness is that it corresponds tothe 
Tight ofa tallow candle seen ata distance 
of 430 miles, the approximate 


distance between New York 
When such an object must 


Working 


farm boy at Burdette, Kan., now studying at the 
Lowell Oiservatory, ‘ist saw the "new planet 
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NEW IDEAS AND INVENTIONS 


On this and succeeding pages are described the latest achiere- 
‘ments of inventors and novel applications of scientific progress 


TRACK DEVICE TEACHES 
SPRINTERS FAST START 


Srunvrivo stars are being developed 
through the use of a new invention by 


Lawson Robertson, famous 
at the University of Pennsylvani 
was in charge of the American Olympic 


team in 1928. ‘The new device consists of 
A steel cable with one end fastened to the 
sound and the other ending ina hand 
grip. The sprinter grasps this handgrip 
{hd leans forward until he finds just the 
Fight position to give him the greatest 
forward impetus, without stumbling, at 
the get-away. "After the sprinter has 
learned the correct pasition for his body 
he practices assuming this pose until it 
becomes the one he naturally adopts. 


PREDICTS FLYING BOATS 
WILL OUST AIRPLANES 


‘Tue great heavier-than-air sky-liners of 
the future will be flying boats instead 
of land planes, Lieutenant Commander 
John W, Tseman, Editor of The Aviation 
Manual, told a recent gathering of avia- 
tion experts in New York City. 

In carrying passengers, freight, and 
mail, winged boats have an advantage 
over land planes as, in most cases, they 
can land near the center of the city; at 
present airports must be located at a 
distance from the business district. 

‘Other advantages which will result in 


cbertson, track coach atthe University of Pennsylvania, has developed this device t 
itprinters the correct position and balance on the starting ine.” Robertson ve steadying the 


SLIGHT MUSCLE FRICTION 
GIVES ATHLETIC SUCCESS 


Muscurs, like gasoline engines, need 
good lubrication and plenty of fuel, ac- 
cording to Dr. Charles Best, of Toronto, 
Canada, who worked with Dr. Frederick 
G, Banting in the discovery of insulin, a 
treatment of diabetes. He has lately been 
conducting muscle experi 
ments on Olympic Games cot 
testants, Muscles in action, 
Dr, Best explains, vary 
as to the amount of 
they set up. Whether this is 
because some muscle fibers 
move over each other more 
‘easily than others as though they were 
etter lubricated, or because muscles 
differ in their a 
is not known 
ppenulson the body's supply of blood sugar. 
The muscle cells burn this to get energy. 
Ina long race, the body's sugar reserve 
‘may become exhausted, with a resulting 
me. Dr. Best told of three cases of 
such collapse in the Olympic Games, 


& 


- 


We 


“HUMAN BEING” EXHIBIT 
BURNS IN GERMANY 


A rriceLess exhibit of all the physical 
and chemical parts that go to make a man 


flying boats being used wherever possible 
in place of land planes are: when over w 
te, there is aways an emergency landing 
field below; and, with practically unlim- 
ited landing area, flying boats can come 
down at higher speeds than land planes 
that must come to a stop within a lim- 
ited area. Ax planes become 

bigger and faster, Commander 
Iseman says, the landing speeds 
will automatically increase 


‘Human Being,” the 
exhibit included 2,000 original models of 


CHINESE ENGINE 
HIDES ITS SMOKE 


Acxoss the battered pl 
of war-stricken China, 
‘ous armor-plated. trai 
bles, whose smokestack, in- 
stead of spouting a black col- 
umn skyward, shunts it 
groundward through a 
cylindrical apparatus resem- 
bling an elongated stovepipe. 
‘The smoke thus spreads out 
along the ground so that move 
ment of the train cannot be de- 
tected from a distance. The 
peculiar armored train belongs 
to the army of General Hsu 
Yuan-Chuan, commander of 


It is an interesting example of : 

a a armored tran is used by the Chinese army commanded 
the “mechanization” of warin jy GcnraffiesVaantChuan, Tocmape decom sends 
modern China. i smoke downward through the stovepipelike device. 


30 


the anatomical parts of the body, together 
with chemical compounds found in the 
body. Forty years of work by Professor 

Hammer of Munich University had 
gone into the completion of the ex 
Which had been endorsed highly by medi 
eal authorities. ‘The fire consumed the 
collection in a single hour, devouring all 
the wax figures and alcohol preparations. 
The money loss amounted to $150,000, 
but the loss to science cannot be repaired. 
‘The exhibit had lately been sold in the 
United States, where it was soon to have 
‘been shipped to be put on display 


NEW MOTOR MUFFLER 
ABSORBS THE SOUND 


Pracricatty complete freedom from 
back pressure and the consequent los of 
power are important claims made for a 
new "straight through” type of muller. 
Exhaust gas flows freely through its tube. 
In place of "‘baffles” or restricting cham 
bers, on which ordinary mullers depend 
for reduction of exhaust noises, the new 
rmufiler has a lining of heat-resistant ma 
terial which absorbs 
sound as do the porous 
curtains hung on 
theater walls, The 
straight, perforated 
sheet metal tube. is 
either in sicel 
cial muf- 


‘straight through”? 

principle is said to be 

applicable to other fields. 
Special exhaust tests for loudness, back 


pressure, effect on horsepower, and en- 
durance (ability to stand vibration and 
heat) were carried out in the factory, The 
instrument for testing loudness, a super- 
sensitive meter for ‘recording delicate 
sound waves, was of the same type as the 
fone recently used by the Noise Com- 
mission newly appointed in New. York 
City for 


WALL OF WATER TO GUARD 
VAULT IN NEW BANK 


Reanitscest of the moats around me- 
dieval castles, walls of water will encircle 
the three-story vault that will occupy 
almost an entire block underneath the 
new Irving Trust Company Building, 
now under construction in Wall Street, 
New York City. Resting, on solid rock 
foundations, the bottom of the vault will 
be sixty-nine feet under the street, well 
below sea level 

When the building is finished and the 
vault sides flooded, the bank's employees 
will be able to enter the subterranean 
treasure house only by means of air locks 
and pumps such as those used by tunnel 
workers under rivers. As for burglars or 
other intruders, they could not penetrate 
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it unless they had submarine equipment. 
A forty-foot “ water-wall” is one of the 
features of an elaborate system of safe~ 
guards that protects the gold vaults of 
the Bank of France, in Paris, which cover 
two and a half acres 200 feet beneath the 
street. Fifty feet of rock also separate the 
outside world from the $1,000,000,000 
stored there (P.S.M., Apr. '29, p. 68). 


VITAMIN G MAY PROVE 
CURE FOR PELLAGRA 


Prttacna, a chronic skin disease prev- 
alent in the southwestern part of the 
United States, may be wiped out by vita 


Federal laboratories and in the 
universities, according to the American 
jemical Society of New York City. 

At the same time, announcement comes 


canned salmon is a pellagra 
‘This naturally raises the question: Does 
canned salmon contain vitamin G? At 
any rate sensational results following its 
use are claimed by Georgia experimenters. 
Pellagra is characterized by the recur- 


jereasing in sever 
tient loses weight ard hi 
and develops black spots. 
At the Georgia sanitarium eighteen 
pellagra patients were put on the salmon 
diet for one year. During that time none 
of them suffered a recurrence of the dis- 
ease; though ordinarily, it is said, forty 
to fifty percent would have shown distinct 
symptoms. 
“Vitamin G 
rove effective in combating this disease, 
is found in beef liver, kidney, heart, and 
muscle. Animals that were fed no fresh 
meat, eggs, or milk developed pellagra. 


skin hardens 
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NEW ANESTHETIC LESSENS 
PAIN AFTER OPERATION 
A New anesthetic has been produce 

the laboratories of Prof. Richard Will- 

staetter and Dr, Carl Duisberg, well- 
known German chemists. Called “‘aver- 
tin” for short, it has the weighty chemical 
name of “‘tribromethyl alcohol,” and 
‘comes in white crystals which are injected 
internally i 


Rave experimented ‘with the anesthetic 
say that it will by no means displace 
cether, but is rather to be used in selected 
instances, as in abdominal operations, 


STEEL INVENTED 
FOR GERMAN PRISONERS 


Cunnexsowe steel shoes designed with 
ball shaped soles so that the wearer must 
pay close attention to his balance in order 
to walk recently were invented by two 
Berlin detectives, ‘They are meant to take 
the place of handcufls now used on pris: 
foners throughout the police world, ‘The 
shoes, really heavy metal boxes, are lined 
with felt to prevent possible injury to the 
feet. The inventors claim that the erimi- 
nal wearing them cannot run or make an 

sort of rapid headway’ without losing his 
balance and falling. ‘The shoes are clasped 
to the feet and locked in place 


POCKET ( ® MEASURI 
THOUSANDTH OF AN INCH 


A xoviet instrument which combines 
the ordinary micrometer and the familiar 
dial indicator gage has recently, been in 
vented. It is ideal for measuring small 
machine parts, sheet metal, wire, paper, 
rubber, or textiles. 
A hardened steel pin, moving up and 
down within the measuring jaw of the 
nsfers the measurement read. 
I graduated in thousandths of 
Thus the advantages of a dial 
indicator are added to micrometer meas- 
urements. The instrument will take read- 
ings up to one inch. ‘The spindle is lifted 
by a thumb attachment and may be 
locked, thereby holding the setting for use 
as a snap gage. This tool saves time be- 
‘cause it is $0 casily read and eliminates 
the necessity for fine manual adjustment. 


crometer is designed to measure flat, ; 


‘This new mi 
round and odd shapes parts within Tisch range 
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PIANO SIZE PIPE ORGAN FOR HOMES 


Ovey its doub a 
row of stops above it, and an in- 
conspicuous pipe at the rear re 
veal that the latest musical instru. 


‘ment for the home is an organ. In 
size and form it looks like a piano. 
But within the case are concealed 231 
pipes that, it fs claimed, equal in richness 
and variety of tone the effects produced 
by pipe organs of great size, The “baby” 
organ is designed especially for dwellings 
of moderate size, An average-sized liv- 
ing room oflers adequate space fo it 
iakers discovered that the tone 
iu ticeer ine pipecen be dopteatad 
by one only eight feet long by fitting a 
smaller pipe telescoped within it. By 
4 continuous air passage thro 
pipe and then back ‘rough ft 
ell, an effective length of sixteen 
fect is obtained. ‘Thus the same tones 
produced by a large concert organ are 
obtained from this portable instrument. 


MACHINE GUN NAILER 
CARRIES 150 “SHOTS” 


A “sacuNe GUN” nailer for fastening 
hardwood floors has been produced by 
California inventor. A slotted tubing 
‘magazine holds 150 nails, which are ed by 
gravity, one at a time, into the “barrel” 
of the device and are driven and set by 
a blow struck on top of the plunger 
that operates in the barrel. 

The invention is designed for use on 


less expensive hardwood boards that are 
nat, heavy enough to allow them to be 

th tongue and groove edges for 
“blind” nailing, but which have to be 
nailed straight down through the surface. 

rating the mechanism, the car- 
pester agate hounds on the ox fom 
then rules straight lin 
right angles to the wa 


across them at 
they are laid. 


‘With 150 nae in its magazine-each of which is driven home with 
‘blow on the plunger this machine is said to save much time. 


3t 


‘These lines, six inches apart, extend the 
length of the floor. Then the operator of 
the nailer, seated upon a low castered 
platform, ‘moves along these lines set- 
ting a nail in the center of each board 
with a single blow. 

A floor can be nailed in this manner, 
the maker declares, in less than a third 
the time usually required. By using a 
funnel and a piece of slotted tubing, 
the nailer magazine can be refilled, it is 
said, in less than a minute, 


PREDICTS BETTER BRAIN: 
FOR MAN—BUT WHEN? 


\ sream locomotive is only ten per- 
tient. “The average human bru, 
according to many psychologists, is even 
less efficient. Recently Dr. Ales Hi 
licka, anthropologist of the Smithsonian 
‘tution in Washington, D. C.. said 
evolution will produce brains a 


th 
hhundeed times more effective than those 


men now have, When the 
mechanism of the human 


the cortex of the brain 
ceive a larger supply of 
pure blood, Dr. Hdl 
says, the power of the brain 
for ‘sustained thinking will 
increase many fold. 

After fifteen or eighteen 
hours of work, the poisons of 
‘waste matters, like “clinkers 
and ashes,” clog up the brain 
and impair its eflectiveness. 
Sleep is necessary to allow 
the blood stream to wash 
away the impurities "and 
bring fresh food. When 
evolution produces men 
Whose brains receive a more 
abundant blood supply, Dr. 
Hrdlicka maintains they will be able to 
concentrate for longer periods and 
require less sleep to remain alert, 


JERICHO'S TOWER FOUND 
AFTER 4,000 YEARS 


Sie CuaRtes Manstox’s expedition to 
Jericho, the Canaanite city in the Jor- 
idan Valley, excavated an ancient tower 
which, itis believed, dates from. the 
midlle Bronze Age, about 2000 n.c. The 
‘was unearthed by 
John Garstang, formerly 
director of, the Depart- 
ment "of A 
Palestine ‘and now in 
charge of the Marston ex- 
ion. He reports that 
it resembles the defensive 
tower depicted in Eayp. 
tian representations. o 
Canaanite cities. The 
walls of the tower, wel- 
preserved, rise twenty 
seven feet above the 
foundations. “Clues to its 
history may be found 
among relics of houses 
built against its side. 


32 


TELESCOPIC AUTO TRAILER 
1S HOTEL ON WH 


AN “accorDiON auto trail 
closes to the width of an ondinar 
mobile for road travel and can be exp 
ed to the width of a railroad train to 
a four-berth “Pullman” for night accom 
‘modations during long trips, recen! 
been put upon the market.” The 
body of the trailer is split clown the mid 
dle. When it is opened out, the roof is 
‘elevated to seven and a half feet and the 
two halves of the vehicle pullecl out from 
the sides like dresser drawers until the in 
terior of the trailer is approximately three 
times its original size. Waterproof 
are buttoned across the gaps betwe 
the roof and the sides so that the interior 
is protected during inclement weather. The 
length of the vehicle is ten anc a half feet 
‘The unusual coach 
is described 
a litle“ 


wheels.” Tt contains 
four berths, a refrig. 
erator, cupboards 
for food, drawers for 
lot 


ng, two tables, 
ht curtains to di 
ide the interior into 
rooms, electric light- 
ig, and bathroom 
facilities. ‘Tests have 
shown, it is reported, 
that the trailer re- 
duces. the speed of 
the towing car 

four miles an. hour 
‘over good roads, as it 
ig equipped with balloon tires and a spe- 
cial coupling device that is designed to 
take up all shocks between the vehicles. 


NEW WONDERS FOL 
WORLD'S BIGGEST CAVE 


New wonders of the largest under 
ground cave yet found, the C 

cerns in New Mexico, were d 
recent expedition,” Headed by Frank 
Emest Nicholson, author and traveler, 
the party of a dozen explorers and scien: 
tists spent. several weeks underground 
mong the dazzling stalactites and 

ils that abound there. The scene of 
their explorations has been a national 
park since 1923, 

Descent by ropes into what long was 
known as the “Bottomless Pit” showed 
it to bea black abyss 300 feet deep, with a 
dry river bed at its base. Elsewhere the 
explorers descended 1,350 feet under 
ground, the cave’s lowest level, and thus 
determined it to be the deepest natural 
cavern yet explored. 

Wearing special helmets to protect 
them against falling pieces of stalactites, 
or icicle-shaped fragments of water-de- 
posited rock, the explorers added at least 
ten miles of new underground passages to 
the twenty-two miles that already were 
well known. A short-wave radio set oper- 
ated by Eric Palmer, Jr., youthful ra 
enthusiast whose preference for radio 
to his studies once incurred a sus 
pension of his license by the Federal Ra 

‘Commission (P,S. M., Mar. "28, p. 
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39), kept the explorers at all times in 
touch with the world 

A captive balloon was the most novel 
piece of equipment of which they made 
use. They had planned to make an under 
ground ascension in one of the most fa. 
mous of the cavems 750 feet below 
ground, a room “big enough to hold 
three or four skyscrapers.” An observer 
on top of the balloon could then study the 
formation of the roof. It was not report 
cel, however, that the ascension was made. 


GERMS SURPASS MAN AT 
MAKING COCONUT OIL 


Germs may prove of great importance 
to industey in the future. A recent report 
to the American Chemical Society from 
J. W. Beckman, of Oakland, Calif,, states 
that the microbe Bacillus delbrueckia can 
make coconut oil less expensively and 
more efficiently than man-directed proc- 
‘esses now used. The bacillus, itis claimed, 
can bore into the heart of the coconut 
substance and unlock the millions of little 
oil globules from their cells 

Coconut oil is obtained from copra, the 
dried pulp of the nut which is obtained in 
great quantities from the South Sea Is 
Tands. To produce the oil, copra is heated 
or treated to make the walls of the oil 
ccells brittle, Then the oil is squeezed out 
in powerful presses. But this process is 
‘expensive and unsatisfactor 

‘The delbrueckia germs, it is said, can 
eat away the cell walls of untreated coco- 
‘nut pulp, set free the oil, and convert the 
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themicals like tho 
that remains is said to 


TEAR GAS GUN SHOOTS 
CHEMICAL 150 YARDS 


A Teak gas gun that shoots the 
ing chemical 150 yards has been adopted 
for use by the police department of Chi: 
cago, Illinois. The chemical, which causes 
temporary loss of sight, isin a shell which 
is fired when a trigger is pressed. 

Itis expected that the long range of the 
device willenable law officers to drive crim. 
inals from their hiding places when they 
have barricaded themselves in and are re- 
pelling attacks with gunfire, The gun 

to weigh no more, and to be no 
; than an ordinary riot gun 


John Egan, Depaty Chief of Detectives of 


‘Chicago inspects the long range Lear gas gun, 
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EUROPE GETS ITS FIRST 
ACCIDENT AMBULANCE 


A MILE-A-anxuTe “wreck ambulance,” 
equipped to meet practically any large 
se nespcy, bn Bos pk le sm 
the city of Baden, near Vienna, Austria. 
‘This is the first time service of this kind 
has been established in Europe A second 
machine of the same type will be equip- 
ped for similar work, Each relief machine 
will carry enough bandages, antiseptics, 
surgical instruments, and other first aid 
supplies to treat nearly fifty patients. 
Gas masks, ready to afford workers pro- 
tection against all kinds of poison gases, 
aire part of the equipment, 
Six stretchers and a tent enable an 
‘emergency hospital to be erected at the 
scene of disaster. An attachment will 
+ bring about a quart of water to, boiling 
point in five minutes for disinfecting pur- 
poses. ‘The machines are expected to save 
many lives through prompt ai 
road wrecks, fires, and similar 


SYNTHETIC CATNIP OIL 
USED TO BAIT LIONS 


A syxmuenic catnip oil is the latest aid 
in capturing man-eating lions. "According 
to reports, the oil is used successfull 

bait traps for “all of the big cats, from 
lion to bobcat.” ‘The liking for catnip 
‘which lions share with domestic tabbies is 
4 striking proof of their kinship to. the 
rest of the cat family. ‘This links them 
with tigers, leopards, pumas, and jaguars, 


NEWGERMAN FIRE ENGINE 
RUNS ACROSS FIELDS 


Dasmno across plowed fields, over 
railroad tracks, and through shallow 
reams, a speedy new “overland fire 
ne,” recently constructed in Berlin, 
ermany, will take short cuts in reaching 
rural fires. ‘The feature of this fire-fight- 
ing equipment is the unusual chassis 
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Putin service by Baden, Austra, this accident ambulince is 
Jared persons. Among other things it carries gas masks, one 


which allows the machine to maintain a 
relatively level balance while the wheels 
twist in meeting hummocks and depres- 
sions in running across country fields. 
‘This chassis, with its six wheels, is said 
to have been suggested by the design of 
the early French tanks which were used 
in the Sahara Desert during the World 
War. In reaching a fire, the ability of the 
machine to make runs across fields, in 
ead of having. to. follow roundabout 
roads, is expected to result in saving build: 
ings, which, under ordinary conditions, 
ht be consumed before the fire-fight- 
crsarrived 


MONTANA RIVER RUNS 
AWAY FROM BRIDGES 


Nor sarisrixo with leaving two perf 
bridges high and dry, with nothi 
ridge, the temperamental Powder Riv 
er of Montana is wandering again. This 
time it has sliced off a large chunk of the 
Moorhead highway, near Broadus, Mont., 
necessitating a lengthy detour. 

Last summer the queer river gave no: 
tice of its intention to abandon the latest 
of its many different courses. At that 
time the strenuous efforts of farmers 
were all that prevented it from leaving a 
third steel bridge on dry land. 


‘This fe engine, ble in Bein, Germany, designe for wnat 
lance while the wheels twist in running over olstaces It is seen bere crosing rata, 


tits. Tis chasis is but to 


stive first a to 40 or $0 in 
‘which is here worn by an attendant 


SKYSCRAPER TO COMBIN 
OFFICES AND GARAGE 


Ose of the first skyscrapers that will 
cause traffic officials no’ concern is the 
proposed twenty-eight-story Sutter Build- 
fnge in San Francisco. Tt will bea sky: 
scraper without a parking problem, be- 
‘cause the first eight floors are to used as 
garages for the tenant's cars. Offices will 
fill the remaining twenty floors, in the 
plans which have just been made public. 
“Thus there is no need of parking on a 
congested city street. A tenant arriving 
by car drives up a ramp, parks on one of 
the eight floors, steps to an elevator, and 
is whisked to hi. fe. 
1¢ combined skyscraper and garage 
is an outgrowth of the multi-storied ga- 
rage idea, notably illustrated in the ‘auto- 
matic parking” garages that have made 
their appearance in several cities (P.S.M, 
Dec. "28, p. 69; Oct. '29, p. 70). ‘The 
present trend is to elitism iene 
nd garage. One such 
bulling already is under construction in 
Philadelphia, and a twelve-story, 1,000- 
‘car garage in Detroit may be made part 
of a proposed eighty-five-story skyscraper 
to be built around it. 


AMERICAN DESERT YIELDS 
CARBON DIOXIDE ¢ 


Sxancuino with drill and derrick for 
carbon dioxide gas, which is the ‘fizz in 
all manufactured ‘sparkling drinks, and 
the gas from which “dry ice” is made, 
may soon be a familiar sight on the Great 
‘American Desert. 

‘The United States Department of the 
Interior reports that several wells recent- 
ly drilled in search of oil and natural gas, i 
the desert regions’ of western Colorado 
and eastern Utah, have surprised the 
prospectors by gushing forth streams of 
carbon dioxide gas instead, This gas is as 

table for manufacturing refrigerant as 
is artificial carbon produced by 
coke and capturing the fumes. 
‘Anticipating a rush of prospectors for 
the new gas, the Department of the Inte- 
rior announces plan by which they may 
develop commercially any carbon dioxide 
wells they find on Government land 
through the payment of a nominal royal- 
ty of two cents per thousand feet of gas, 
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Mechanical Devices 
to Help Speed Up 
World’s Tasks 
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Air-Way Beacon Runs Itself 


\een 


along the principal tra 
United States Cities that use the 
lighting regulation include Philadelphia, Pa; Los Angeles, 
A. DISK no bigger than the palm of thehand,andlessthanan Calif: Baltimore, Md.; Rochester, N. Ys apolis, Minn.; 
inch thick, houses a “mechanical brain” that turns iso- Cleveland, Ohio; Milwaukee, Wis. Columbus, Ohio; and other 
lated lighthouse or air-way beacons on and off to correspond important centers. 
exactly with the daily change in the rising and setting of the As darkness may come at 5:30 in December but as late as 
sun. An additional service of the versatile device is auto- 8:30 in June, the clock must be adjusted to the daily changes 
matically to turn on a city’s street lights at sunset and switch _in the number of daylight hours so as to turn on the lights 
them off at dawn. fifteen minutes before sunset and switch them off fifteen 


lock for street 
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minutes after sunrise. Of the two ways 
‘of doing this—by purely mechanical ad- 
justments or by a photo-clectric “eye 
that responds to changes in illumination 
—this clock uses the mechanical method, 
outwardly the more dificult. But so 
skillfully fashioned are two revolving 
cams that daily reset the clock that it 
automatically follows “sun time” more 
accurately than if reset by hand. 

“The face of the twenty-four-hour clock 
dial, and the entire cam and gear mechan- 
ism’ attached to it, revolve as a unit. 
‘Two control arms behind the dial are 
fitted with projecting pins. As the 
mechanism rotates, the pins engage, in 
turn, a small L-shaped toggle that trips 
the main electric switch. One control pin 
tums this switch on; the other, off. By 
changing position of the arms on which 
the ping are mounted, the daily change 
in “on” and “off” timing is made. 

Each time the mechanism revoives, a 
“star wheel passes a stationary pin which 
revolves it one fifth of a 
turn, ‘This motion, geared 
down, turns the cams ex- 
actly 1/36Sth of a complete 
Feyoluton and_moves, the 
switch-operating pins to a 
new position. = This the 
switchmechanically predicts 
‘the coming of sunrise and 
sunset. 


HE, illustration shot 
Helo the rguation of 
applied to the ion o 
‘an automatic air-way bea- 
gon, In a small building 
beside a beacon mast, two 
complete gasoline-driven 
farm lighting plants are 
housed. On the wall is a box 
‘containing the clock with its 
diminutive dial. The place 
has no human occupants; as the time of 
sunset approaches, there is no sound save 
the faint ticking of the clock, 

Suddenly a snap comes from the cock. 
An electric switch inside its box closes. 
‘A self-starter on gasoline motor number 
‘one whirs. The motor fires and spins the 
dynamo, ‘Motor and dynamo run stead- 

for more than a third of a minute— 
jen another snap and the beacon, atop 
the mast, lights up. There is no chance of 
stalling the motor when the beacon is 
first tured on, for a. time-delay system 
automatically withholds cutting in the 
ided load of the beacon until the motor 
has been warmed up by running for 
twenty-five seconds. 

Should the motor fail to start, another 
automatic device at once transfers the 
duty of supplying current to motor 
number two, which is standing by. ‘The 
good motor continues to supply the cur- 
rent until the fault is repaired. At the 
‘same time a red light on the roof of the 
beacon house lights, warning passing 
pilots that one motor is defective. In 
normal operation the motors are used on 
alternate nights. 


Phot 


Porutan Science Moxtaty is always 
leased to answer questions on any sub- 
ject within its field, if readers will address 
their inquiries to the Information De- 
eit, 381 Fourth Avenue, New York, 
inclosing ‘a stamped, self-addressed enve- 
lope for reply. 
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ROCKET AS MAIL-CA 


‘The inventor (econ from 
Aue watt, minus 
plane and pilot was 
dispatched at 
Prague, Czecho- 
slovakia, the other 
day. ‘The occasion 
was the first test of 
a mail-carrying 
rocket designed 
L. Ocenasek, a Bi 
hemian inventor. 
He erected a stand, 
placed a small model 
rocket upon it, and 
fired the projectile 
into the atmosphere. He had previously 
calculated the spot at which it would land, 
ind to his delight it unerringly arrived 
that point after rising 3,000 feet in the 
air, ‘The test showed, he declared, that 
larger rockets might carry mail with bul- 
letlike precision between distant. points 
Other inventors, notably Prof. Herman 
Oberth, Austro-German inventor, have 
experimented with rockets as possible 
mail carriers (P. S. M., Feb. '30, p. 41) 


taken at the fastant 
pace. 


GLAND GETS HELIUM 
FROM MONAZITE SAND 


Awesicans take helium from natural- 
gas wells, but the British would extract 
it from sand. This nonexplosive gas for 
airships, according to R. Taylor, of the 
Chemical Research Laboratory at Ted- 
ington, England, can be obtained from 
“monazite sand,” hitherto valued chiefly 
as a source of material for the manufac- 
ture of gas mantles. 

Although the process is somewhat ex- 
pensive, it may prove practical since 
Britain’ has no such extensive natural 
sources of helium as those of Texas and 
other regions in the United States. The 
as, extracted from the sand by heating. 
is treated with heated magnesium metal 
and hot calcium which removes nitrogen 
and other impurities, 
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RRIER PASSES TEST 


right) watches preparations for mail rocket test 


DO ACTIVE VOLCANOES 
EXIST IN AMERICA? 


“Exrixcr” volcanoes have a kick left 
in them, according to the American vol- 
ano expert, Dr. T. A. Jagan, Who pro- 
jects a voleano observatory in this 
country. He claims it is a mistake to 
suppose that there are no active volcanoes 
in continental United States, 

‘There is good reason to believe, Dr. 
Jaggar says, that Mount Shasta, in 
northern California, is. still an active 
voleano; and that Mount Saint Helens in 
southern Washington and Mount Baker 
in the northern part of the state could 
put on a show at any time. 

Another peak of this northwest region, 
Mount Lassen in a sparsely-settled sec: 
tion of northern California, actually did 
erupt in 1915, Dr. Jagat points out, 
though with no discharge of lava and no 


RADIO TRANSMITTERS ARE, 
PERIL TO BATTLESHIPS 


A ew mtazanp has been discovered 
aboard Navy battleships and aircraft in 
the powerful shortwave radio transmit: 
ters which they carry. Investigations of 
the Navy Department's Bureau of Engi- 
neering revealed that stray electric cur- 
rents of a high frequency nature, 
duced in metal fittings by the radio 
transmitter, constituted a peril when they 
‘were near stores of explosives. 

In one test it was found possible to 
light a twenty-four-volt lamp by con- 
necting it between the breech of a turret 
gun and the turret; and to explode the 
primer in the breech by this current. As 
Boeke ign 

Hughes, Chief of | Nay rations, 
banned radio transmission at frequencies 
greater than 4,000 kilocycles during 
target practice of when refueling. 


NEW METER SHOWS WHEN 
TO CHANGE MOTOR OIL 


Ivsreap of changing the oil in the 
crank case of your motor car every 30 
often by guesswork, a meter recently 
favented and put on the market makes 
it possible for the motorist to keep a con 
tinuous check on the condition of the oi 
He no longer needs to be in doubt as to 
the state of his motor lubrication, since 
the new meter tells him when the oil has 
become so diluted by unburned fuel that 
itis no longer fit for use and may have 
become a real menace to his engine. A 
meter on the instrument panel indicates 
the viscosity or thickness of the oil and 
shows when new lubricant is needed. 

In the sectional view of this device 
which is shown above, the controlled 
pressure chamber is screwed into a hole 
Arilled and tapped into the side of the 
crank case. Oll from the engine pressure 
line constantly is fed into this chamber, 
and the automatic unloading valve, by 
allowing excess oil to flow back into the 
crank case, maintains in the chamber a 
constant oll pressure 

‘The amount of oil that will fow through 
the tiny, calibrated orifice necessarily 
depends on the viscosity of the oil, and 
this viscosity or thickness also determines 
how easily the oil will flow through the 
calibrated resistance tube. ‘The back 
pressure created by this resistance is read 
‘on the viscosity meter which is, of course, 
merely a sensitive pressure gage, cali- 
brated to correspond to the thickness of 
motor oil at various stages of dilution. 
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PARATHYROID HEL! 
RADIUM VICTIM: 


Raotent poisoning may be cured 
hereaiter by parathyroid extract, 
gland preparation, injected into the 
muscles, if it is'diagnosed early 
enough, according toa report of the 
Johns Hopkins Hospital issued by 
the United States Bureau of Labor 
Statistics. The horrors of “radium 


necrosis are shown in the plight of 
the five girls who worked at watch 


and clock dial painting 
Orange, 
July "2, 
glow of the skin visible in the dark, 
general undernutrition, failure of 
wounds to heal, pallor, and the ap- 
pearance of wasted areas on the 
skull are some of the symptoms of 
the disease. 

‘The “parathyroid” 

for radium poisoning was 

suggested by Dr. J. C- Aub, 
Associate Professor of Medi 
cine at the Harvard Medical 
School, and his co-workers 
Three "young women, who 
worked with radioactive paint 
before 1925, were given direct 
injections of parathyroid ex 
tract into the muscles every 
‘other day for a period of seven 
weeks. By means of the 
electroscope it was found 
that about fifty percent of 
radioactivity was lost by 
each of the patients. ‘The 
treatment also caused im 
provement in general condi: 
tion and a gain in weight. 
authorities stated, however, that 
no permanent improvement cou 


treatment 


several years 


FOLDING BEACH MAT HAS 
PARASOL TO MATCH 


undle under his arm un 
oft mattress, even to a pillow, 


This beach mat 
long with the parasol that matches it They were shown at'a-receat exhibit in London, England: 
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upon which to reclineand take a sun bath. 
Should the sunshine grow too hot for 
comfort, a parasol of the same material 
shields the user from the sun’s rays. 

This novel aid to comfort was one of 
several beach accessories that were ex- 
hibited recently in London. Another one 
of them was an ingenious hand bag with 
compartments for bathing suit and towel, 
and even a special pocket in which a 
parasol may be carried. 


NOISE CAUSES BIG RISE 
IN BRAIN PRESSURE 


ExPLosion of a paper bag near a per- 
son's ear raises his brain pressure, a 
phenomenon of brain fluid analagous to 
blood pressure, to four times its normal 
level Such is the effect of sound on the 
nerves of the brain, according to Dr. 
Foster Kennedy, neurologist and member 
of the Noise Abatement Commission, 
‘These noise experiments were carried on 
in the neurology department of Bellevue 
Hospital, New York City. There, patients 
who had’ undergone an operation that re- 
quired the removal ofa piece of skull bone, 
the scalp having been replaced over the 
incision, were used as subjects for the 
noise tests, A small drum containing a 
partial vacuum was laid against the 
patient's scalp over the soft area, which 
acted as a sensitive index of the pressure 
within the skull. Any variations in this 
pressure were transferred to the drum and 
thence to a needle that recorded them. 
When a paper bag was burst near the 
patient's eat, it, was found that 
ressure increased four times, 


th pillow attached, rolls up into a small bundle that can be cartied under the arm, 
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Glass Walls Now 


Used in 
Building 


By 


ROBERT E. MARTIN 


IHE world’s first skyscrapers of glass 
may rise, shortly, in New York City 
and in Chicago,’ Four of them, in- 

tended as apartment houses, are proposed 

for New York in 1931, and at least one 
for the midwestern city. ‘They will have 
no windows, and they won't miss them. 

‘Their walls from the ground floor to the 

top will be of clear plate glass, hundreds 

of panes of it, held in place by a thin 
framework of copper. The weight of the 
building will be supported by a core of 
seueresbldden witia th. srotare 

This plan, proposed by Frank Lloyd 

Wright, noted Chicago architect, calls 

for the’ most extensive use yet made of 

‘lass as a building material 

Only within the last few months i 
architects realized that glass is a building 
iui, Suddenly the ‘aaas house, 
longstancling proverbial joke, has become 
reality. A huge public buding in Magde- 
burg, Germany, has five-story-high walls 
of lass alternating with its sections of 
brick front. A department store has been 
built almost entirely of glass in the Ger- 
man city of Geisenkirchen. Even bricks 

‘of glass have appeared. "Such bricks, 

manufactured in Holland and in G 


‘many, are now being imported for use in 
merica. 

‘What makes “glass houses” sensible in 
1930, when they: would have been con- 
sidered fantastic a few years ago, is the 
need for more light in city buildings. No 
one proposes that glass may replace steel 
and other materials to hold up a heavy 
building. OF ‘course itis nat strong 
enough. But every building has great 
Gatsile walla of beck or stots known a8 
“curtain walls.” They hold up no weight. 
In fact, they themselves are completely 


ial verocte poi 
a ea 
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A wall of sass bei thiety-eight stories 
na Than New Yack Cy. feet 


the ieaide of the wall and strates its Tighting eect 


ted by a concealed framework of 
steel girders. These are the walls which 
advanced architects now propose to build 
of light-admitting glass. 
fe first shipment of the new glass 
bricks recently arrived in this country 
from Holland. ‘They have been used in 
part of the walls, on the upper stories, of 
the Barbizon Plaza—an ultra-modern res- 
jential hotel nearing completion in New 
York City. Thirty-eight floors above the 
street, they let outdoor light in straight 
through the walls of the rooms. More of 
the same bricks are to be used in the 
tower of the Town House, « New York 
apartment building. 

How practical it is to live ina glass 
house is shown by these walls. There is 
no lack of privacy. A ribbed de- 
sign on the surface of the bricks 
lets light through but makes it 
impossible to see through them. 
‘Thus the first requirement of 
walls of glass is met. 

But there are others. A wall 
must not allow the warmth of a 
building to escape in winter. It 
‘must be reasonably tight against 
the clattering noises ofthe street, 
and proof against rain and mois: 
ture. It must. be, fireproof as 
‘well as substantial. These needs, 
it is claimed, are met by the 
dass bricks. 

Although they are a little 
larger than bricks of clay, they 
are laid with mortar in exactly 
the same way. Interlocking ribs 
fon their surface fit closely to- 
gether, but allow one brick, 
ever breaks, to be slid out and 
replaced with another. Inside, 
the bricks are hollow. This 

(Continued on pose 161) 
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‘Three hundred perioos were at Point Loma, 
Calif, to te Howlon start Bis e-houe ight 


YING in total darkness and in 
‘brilliant moonlight, in heavy wind 
and calm air, and in torrential rain 
and clear weather, I have demon- 

strated that a properly-constructed glider 
an be flown successfully under any con- 
tion of the atmosphere, provided the 


is sailplane. 
Shot from the earth shortly after one 
e'clock on the morning of January 12, 
1930, I reached an altitude of 1,500 feet 
above sea level, or nearly 800 feet above 
my starting point, Launched from a 
near-by spot on Point Loma, Cali 

Silver Gate entrance to San y 
37:03 on the afternoon of February 23, 
the same sailplane, I reached and held 
for some time an altitude of nearly 1,500 
feet above the take-off—an American 
slider record. 
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ade My Glider Records 


W. Hawley Bowlus, who holds the American lider 
{cord for continsoas fight and also Tor altitude 
Bowls designs and constructs bis own sailplanes 


On the first flight, I remained in the air 
six hours, nineteen minutes, and three 
seconds; on the second, I stayed up nine 
hours, five minutes, and twenty-seven and 
four-tenths seconds. The distance flown 
oneeither flight was not measured, but the 
average speed was approximately twenty 


By 
W. HAWLEY 
BOWLUS 


The author of this article is the 
holder of the American glider 
duration record of 9 hours, 5 
minutes, 27.4 seconds, and of 
the American glider altitude 
record of 1,500 feet above point 
of take-off, both made in a sail- 
plane of his own design and 
construction near San Diego. 


miles per hour, and I believe that, on the 
second flight, considerably more than 150 
miles was covered, The German endur- 
ance record of more than fourteen hours 
in the air, and the German point-to-point 
crosecountry distance mark of ninety 
miles, do not seem so far in the future as 
they did before I learned what my two 
record-secking flights have taught me. 

While the second flight of a bit more 
han nine hours is the more 
important, the first was of 
reat value because it tauy 
me a number of new tricks in 
the art of flying sailplanes, and 
at least one new method of op: 
eration whereby altitude may 
be gained even when wind and 
ther conditions are opposed 
With Old Number Eighteen, & 
sailplane of sixty-foot wing 
spread and 165 pounds net 
Weight, accompanied by Dr. 
W. H. K. Kumm, chief observ- 
er, and William van Dusen, 
representing the N. A. A. and 
the N. G. A., I went to Point 
Loma early in the evening of 
January 11, after Uncle Sam's 
weather watchmen at San 
Diego had promised me favor. 
able gliding conditions. Point 
Loma is a southward-pointing 
peninsula, forming the western 
side of the entrance to San Diego Bay 
rising some 750 feet from a narrow, roc 
beach on the Pacific side and dropping 
with almost equal abruptness to the 
waters of San Diego Bay on the east. 

With a west wind blowing about twenty 
miles an hour. the sky cleared and bril- 
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Mrs, W. Hl. Rowlus in the cockpit of 
tema Gide Club, San Die, bok th 


Fant moonlight showed a foam-covered 
pea pounding on the stones far below. Tt 
grou place for ight. IT fll 
nto the teks, I would 
, Buea i /a85 nad 
took of, "The cockpit, covered with 
er-tight canvas closed longitudinally 
ih “dipper lasteners 0 that 1 could 
riled barograph, an altimeter, a clock 
the four sandwiches. “Nothing but my 
Tead and neck appeared above the cock 
st covering, and the aliplane completel 
Braded and with me in the cockpit 
Weighed 333 pounds. It was the sume 
plane in which Colonel and Afre, Charles 
Lindbergh had eared glider lying. th 
T know that ft would be nec 


Bowlus measures the force and direction of 
revaling wits betoe Toaget gldcr Sight. 
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risk flying out over U ain alti 
0 that the air currents would bear 


me back, higher and higher at each return 
oward the land. The take-off into the 
west wind was comparatively easy. Mov 


ing toward the ocean, and then back 
weaving across seaandiand, Isoongained 
an altitude of 1,500 feet above sea level 
where I sailed to and fro for two hour 
ing north and south along the point and 
the coast, inland and out again, with com: 
paratively smooth air and steady, though 


HEN, su 
like x cloud 
squall appeare 
ered and. th 
About 3:3 


tally black 
rind increased, near 
sty, aod torrential 
Thin began to fall” 1 could see nothing 
nelther proud ir seu beneath, nor the 
sky above. Even the nose ofthe siiplane 
wes invisible, Twas sespendod in the 
Inldst of « storm—with nothing but my 
‘own texining and coordination of 
machine to keep me up or b 
iy down. By four o'lock I was in the 
catecof the storm, thgh still manta 
‘aittude. “Then the wind fell to six or 
tight miles an hour, anil Twas forced to 
come dawn, catch an ait current, rise 
nin desend, catch another cura 
dnd 30 on, dipping and rising in mud 
the same manner asa bird docs when 
batting a strong head-on wind. 


sky became 


a 


time, of course, I was losing alti 
tude a little ai a time, until at last L had 
roped so far that I could hear, but not 
See, the topsof the bushes on Point Loma 
Tirushing the keel of thesaiplane. Though 
I'probably ‘was not mor 1 foot 
abave the earth, I could see 

T pulled out a small flashlight a 
thus able to pick out, fitfully and 
shadow, bits of the ‘terrain, large w 
rocks, anf dark clumps of bushes at the 
Sides of and beneath my path of ight. 
Light as was the wind, the sailplane was 
moving majestically forward in a world of 
darkness, through, which pin points of 
Hight from the “coffee fires” of the 
watchers glowed ftfully 


THE sinl continued to drop; the 
seemed! to increase in volume} it ap- 
peared that L must land. “I struggled to 
fain altitude—fought to prevent the 
involuntary endingo! the fight. I brought 
to use every trick of glider lying that T 
Knew—and then, all at once andl quite out 

he air as it were, there came to mea 
ew movement in manipulation of the 
plane, a new “wrinkle,” by: which 1 ime 
mediately began to gain altitude 

T found that if T kept my windward 
wing down as I flew to and fro in a com- 
paratively straight line, I would not deift, 
And would lose less altitude than if T kept 
the wings level. It then occurred to me 
that if I kept the leeward wing down, 
would get aiditional henefit from the air 
Current, no matter bow slight, and would 


gain altitude. I tried this, and imme 
‘crab” 


ly began to In other 
words, by instead of 
straight ahead, the light wind would give 
me greater lift. 

By this trick, 


upward. 


(Continued on page 130) 
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Americans Are Dope Fiends 


N THE United States, one out of 
very sixty persons is a drug ad- 


During the decadle from 1920. to 
1930, the number of narcotic victims 
in America has doubled, tripled, quad- 
rupled. One ton a year of crude opium 
and its derivatives would meet the 
legitimate medicinal and scientific 
needs of the nation. Yet, last yen 
approximately 200 tons were sm 
eameey heteenr ate 
phine consumed is thirty-five times 
that required; and, with a smaller 
than that of Germany, 

nd Italy combined, we 
port ten times as much crude opium 
As these three nations together. 

Such startling figures as these, pre- 
sentel, a few weeks ago, on the Hoor 
‘of Congress by Dr. William I. Sirovich, 
Representative from New York and 
leading authority upon narcotics, have 
aroused officials to new efforts to stem 
this tide of habit-forming drugs. ‘The 
House Ways and {Means Committee re- 
ported favorably on the Porter Bill, to 
ereate a Bureau of Narcotics inthe 
‘Treasury Department, and the House 
passed it. Governors of many states be- 
gan investigations to find how they could 
best cooperate in fighting the traffic. In 
New York City, U.S. Attorney Charles 
H. Tuttle advocated the passage of a 
law to send dope peddlers to prison for 
ie if convicted’ second time. 


R. WM. I. SIROVICH, 

a leading authority, tells 
here the amazing facts about 
the illegal dope traffic, which 
in recent years has assumed 
the proportions of a national 
peril. He is a member of Con- 
gress and a physician, and is 
leading the fight for an inter- 
national agreement to stem the 
blighting tide of habit-forming 
narcotics that pours into this 
country from abroad. 


By 
JOHN E. LODGE 


What are the causes of the alarming 
increase in the number of drug addicts? 
Who are these more than 2,000,000 vi 
of a body and soul destroying habit? 
What are its effects on the health and 
‘morals of the nation? Where do the enor- 
‘mous quantities of drugs come from? 
How are they smuggled into this country 
and then retailed? How can the illicit 
traffic be prevented? How can narcotics 
be restored to their rightful place as a 
reliever of pain and kept from becoming 
a plague? 


Recently I asked Dr. Sitovich to 
answer these and other questions for 
the readers of Popurar Scizycr 
Morty. As superintendent of a 
New York City hospital and a Fellow 
of the American College of Surgeons, 
a legislator and one of the leading 
spirits in America’s fight against the 
drug traffic, he has had wide opportu- 
nity t0 study the subject from all 
angles. 

‘The problem, I found, is an exceed- 
ingly complicated one, even more in- 
volved on account of its international 
aspects. To begin with, the reasons 
for the shocking increase in narcotic 
consumption in the past ten years can- 
not be understood without a knowl- 
edge of who and what drug addicts 
really are. 

In the public mind, narcotics are 
gerterally associated with crime and 
criminals. But though lawbreakers, 

especially holdup men and murderers, 

often are dope fiends, they are by no 
means the only users of drugs. ‘There are 
addicts among the rich, the poor, and 
those of the middle class; among the 
socially respectable and members of the 
underworld: among the educated and the 
ignorant. Yet, in the main, they belong 
toone group; in the words of Dr. Sirovich, 
they all are “psychopathic constitution: 
ally inferior types.” 

“They are mostly men and women,” 
he explained, “who are afraid to face the 
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mae ie of anything to get 
thelr stuf into America. Here 
fer 'shipment of ruses use 
to decrive ‘customs odicers 


AL Fight, one of the eushes 
tied im thls smug 
enlarge to sh 

‘Same out of 
‘ene then il 


with deus 


unpleasant realities of life; in other words, 
moral cowards. ‘To escape from the hard 
world of reality, with its pain, failure, 
Aistlusionment, unhappiness and worry 
fand to cross into a world of fantasy and 
oblivion they use four bridges—the bridge 
of opium, the. bridge of morphine, the 
bridge of heroin, the bridge of cocaine. 
‘To return, they also have to cross four 


of humiliation, the bridge of degradation, 
the bridge of infamy. 

“There are five principal reasons why 
this type of person first takes up nar 


cotics. Four of these are ph 
fifth mental. The physical incent 
pain, sleeplessness, inflammation or 
tation of all kinds, and digestive dist 
ances. ‘The mental condition that causes 
thousands of people to turn to drugs is 
fack of courage or initiative. They take 

sustenic purposes; that isto say 


‘Now up to 1920, Di 
a large percentage of this latter group 
sed liquor as a stimulant. But when, 
on January 16, 1920, Prohibition went 
into effect, they found their supply either 
cut off entirely or hard to obtain. Many 
feared the poison in denatured industrial 
alcohol that flooded the bootles market 

the first years of Prohibition. And so 
they turned to dope. Another factor that 
contributed to the increase in addicts was 
the fact that a number of bootleggers, 
after plying their trade for a while, found 
it easier, safer, and more profitable to 
handle dope than booze. Peddling drugs 
does not require transportation of goods 
in large bulk, detection is harder, and 
there is no danger from hijackers. ‘Thus, 
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he maintains, Prohilftion was one of the 
chief causes for the increase. 

“Offical figures bear me out.” he said. 
“In the year 1919-1920, 250,000 pounds 
of crude opium were imported into the 

United States. The 
following year, with 
the Eighteenth 
Amendment and the 
Volstead Act on the 
statute books, theim- 
ports leaped to 
930,000 pounds, al- 
most four times the 
quantity.” 

The manufactur. 
exe of narcotics, he 
explained, were fully 
aware of ‘the change 
in conditions in this 
country. They speed- 
up production and 
unloaded” their stuff 
fon the United States 
by every conceivable 
means. And though 
liquor is now easier to 


‘A harmless looking Bible, seine by a narcotic 
Seen," ontained “a arse “guantty of dope 


get and also less dangerous to drink than 
in the beginning of the Prohibition era 
(P. S. M., May "30, p. 19), this overpro- 
duction of narcotics has continued, mak- 
ing illegal importation and sales the only 
way in which the drugs can be disposed 
of. Moreover, the drug habit is progres- 
sive, and it is safe to say that few if any 
former drinkers returned to liquor once 
hhad taken up dope. 

Virtually all the drugs which are used 
illegally in America come from foreign 
countries. There are just fifty-four nar- 
cotic factories in the world, four belonging 


B 


to the United States. This. makes the 
drug problem an international one and 
therefore even more dificult to solve than 
the Prohibition question, which is almost 
‘wholly national in character. 

The location of all the production cen- 
ters is known, Thus the source of all 
illegal dope can be traced. But before the 
traffic can be stamped out, an interna- 
tional agreement, a sort of ‘narcotics 
League of Nations.” is necessary. At 
present, the only countries refusing to 
sign such an agreement are England, 
France, Holland, and Switzerland—all 
large producers of opiates. England owns 
the greatest number of narcotic factories 
Switzerland, which has several, makes two 
pounds of drugs a year for its own citizens 
and sends twenty-three tons, or 46,000 
pounds, to other lands. 

Jr. Sirovich proposes that an interna- 
tional convention be called by President 
Hoover in 1931, Representatives from all 
counties would meet in Washington to 
‘engage in a world-wide antidrug crusade. 
This move, he believes, would focus pub- 
lic attention upon the nations that yearly 
are increasing their output of narcotics, 
destroying unfortunate men and women 

entally, morally, and physically forthe 
enrichment of the drug-factory owners 

The only solution for the increasing use 
‘of drugs, Dr. Sirovich declares, is to stop 
the flood at its source. The total output 
of the world’s fifty-four factories is more 
than a thousand tons a year. ‘Three tons 
would meet the legitimate requirements 

‘of the entire world. ‘The num 
ber of production centers, he 
feels, should be limited by:in- 
ternational agreement. As bat- 
tleships are sunk by naval 
agreement, he proposes. that 
forty-eight of the narcotic fae 
tories be ‘‘sunk,” leaving six 
to carry on the work of sup- 
plying the opiates really needed 
for medicinal and scientific 
purposes. ‘The owners of the 
abandoned factories could be 
reimbursed from a fund raised 


reached dup wil continue 12 
claim new vietims, undermin 
their health, dulling their 
minds, destroying their moral 
fiber. incomplete statistics the 

only” ones available, 
‘on page 134) 
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A New Light on Canned Food 


Convenience and cost of 
“‘tinned”’ 
compared in a test made 
for you by dietary experts. 


“‘fresh’” or 


Purgish,igatructor of Household Ar 
"New Work City, timed the cooking of hee test dinners 


meals 


MENU No, 


Teachers College, Colum- 


=| 


30 mln 


30 mn 


pom | 


Grape 


Cipla 


‘har narciats wach wf 


-—tr—_ 


the cities. Be 


sides, many per 
sons’ prefer the 
taste of certain 


“Fora cont of eal 


HEN you sit down to dinner this 
evening, either at home or in a 
restaurant,the chances are nine to 

one that at least one of the courses will 
consist of some kind of canned food. It 
may be the soup or the vegetables; per- 
haps the fruit or cessert. Lately, packers 
have put canned whole hams, chickens, 
and other ready meat dishes on the 
market, so it is quite possible that your 
entire meal may have been prepared irom 
Convenience is, of course, the chief 
reason. for the present tremendous con- 
sumption of canned foods, especially in 


canned foods 
such as peas, sal- 
mon, and_pine- 
apple, to that of 
— the fresh articles. 

jut what of the expense? Are canned 
foods cheaper than fresh or dearer? And 
‘what is the actual saving in time and 
labor accomplished by using them? What 
do experts think of the difference in qual- 
ity and appearance? 

Tn an effort to find answers to these 
questions, Porttar Science MoxTay 
devised a series of comparative tests and 
engaged an expert to carry them out. 
‘They were conducted in the laboratories 
of the Foods and Cookery Department of 
Teachers College, Columbia University, 
New York City, by Miss Ruth 1. 
Parrish, instructor of Household Arts. 


Teal wat of meal 


With the assistance of some of her 
students, who participated in the work as 
a dass problem, Miss Parrish prepared 
three complete, typically American di 
ners. Each of the meals was made twic 
first from canned and then from fresh 
products. The dinners were planned for a 
family of five. In each case, the cost, 
labor, and time involved in preparing the 
canned meal and the fresh were computed 
carefully. On three successive day's Miss 
Parrish served one of these double din- 
ners to a committee of five, consisting of 
members of the faculty and students, who 
compared the quality, flavor, and appear- 
ance of the canned and fresh dishes set 
before them. 


ESE, 004 jury members, the judges 
did not allow their personal ‘preju- 
dices, either in favor of fresh or canntsl 
foods, to influence their verdict. More- 
over, the dishes on the various menus 
were selected with (Continued on pate 138) 
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PROGRESS AND DISCOVERY 


Important achierements in engineering, exploration, and dis- 
covery, and the latest news of the world’s progress in science 


HOSPITAL IN AUTO GOES 
‘TO PATIENT IN CHICAGO 


Hoserrats that go to the patient in 
stead of asking the patient to come to 
intained fi ployees by 
organization serving the Chicago 
‘metropolitan ar 
They are really traveling bus clinics 
daborately outfitted with the 
moclern equipment for making physical 
and mental tests and for giving treat 
ment. ‘The medical department in charge 
of the four-wheeled hospitals sends them 
out on “round robin” tours to make 
periodical examinations of employees to 
detect and remed 
fore they become serious 


its en 


physical defects be 


MISSOURL STUDENTS RUN 
MESOTHORIUM FACTORY 


TieRe is only one factory in_ the 
country producing the radium substitute 
“mesothorium.” ‘This is a chemical 
refinery run by students of the University 
of Missouri, who yearly produce from 
$5,000 to $25,000 worth of the precious 
wioactive substance under the direc- 
tion of Dr. Herman Schlundt. To Dr. 
Schlundt goes the credit for perfecting 
the process of extracting _mesotho- 
rium from the ore monazite, a brownish 
ral found in sand oF gravel deposits 
the Carolinas and Brazil. He did this 
while working with the United States 
Bureau of Mines. Now refineries send 
concentrated ore to the little chemical 
factory operated by himself and his 
students, and the final product is sent 
to the Federal laboratories for approval 
Mesothorium yields an ideal picture of 
radioactivity, the breaking down of 
heavier atoms into lighter ones. Fifteen 
billion years are required for haif a given 
group of thorium atoms to be changed 
into mesothorium-1, the active variety. 
For the next jump, from mesothorium-i 
to mesothoritim-2, only 6.7 years are re- 
quired. From mesothoriun-2 to radio- 
thorium is a mere matter of 6.2 hours 


fn 


thorium are negatively charged electrons. 
‘They travel from ten to 100 percent of the 
speed of light. Mesothorium is not so 
dangerous to handle as radium, since it 
loses half its strength within 6.7 years 
Radium takes 1,730 years to do this 


METALIZED PAPER MONEY 
DEVELOPED BY SWISS 


Paver money that won't bum, tear, 
or wear out is said to have been produced 
by a Swiss inventor, M. U. Schoop, of 
Zurich. His process is described as 
spraying paper pulp with a protective 
coating of tin, copper, oF aluminum. 

Former attempts to metalize paper 
have resulted in injuring the fiber; but, 
according to the inventor, the use of a 
Special atomizer in the’ new process 
breaks up the sprayed metal into minute 
particles and prevents such injury. 

Although the metalized banknotes are 
hard-surfaced, they are said to be elastic 
and easily handled. 


pct lett, the bus that carries howptal service to the Chicago patient, In oval, doc 
‘the taveing cline making examination Above 


fuse h showing how me 
NEW LIGHT TEST SHOWS 
PEARL TRUE OR FALS! 


Gexvnve pearls, it is claimed, can now 
be distinguished from false ones with 
scientific accuracy. An English expert, 
H.C. Hopkins, has found that the con 
centric layers forming a true pearl may 
be ‘dented by the particular way in 
which they reflect and transmit light. 
He has devised a special instrument 
which uses light from mercury vapor to 
detect this power of true peatis. Hence 
‘the fear that true pearls would lose their 
value because of the Japanese “cultured” 

riety is no longer well founded. Up to 
the present the Japanese pearl, produced 
by Inserting a bit of mother of pearl 
within the oyster’s shell as a nucleus to 
stimulate pearl secretion, has held its 
‘own with the true Oriental gem. 

“The Chinese were the first to discover 
that pearls grow inside the oyster about 
some irritating foreign body. ‘They tried 
to create a substitute for the natural 
process by planting bits of mud or wood 
‘ithin the shell and putting the oysters 
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in vats for three or four years. But the 
pearl thus produced lacked the genuine 
luster, 

In the natural pearl making process, a 
worm invades the oyster’s home, causing 
the oyster to secrete layers of 
or pearl substance, about the intruder 
and eventually building up a sizable gem. 
‘The Japanese came closer to this process 
when they embedded chemically treated 
fragments of mother of pearl in the 
oyster and got a pearl with a luster, 


HEAT SENT TO EARTH 
BY STARS MEASURED 


Looxixo up at the stars on a cold 
winter's night, it is hard to believe that 
any warmth from those distant suns could 
reach the earth. But heat from them, in 
infinitesimal amounts, does penetrate the 
th’s atmosphere." Leland B. Clark, 
th assistant of the Division of 


Radiation of the Smithsonian Institution, 

Washington, recently has measured it 
Minute quantities of heat are ordi 

narily measured by radiometers and ther- 


mocouples. The radiometer, an exhausted 
lass vessel inclosing a little vane which 
rotates when exposed. to light or heat 
rays, is used for measuring the intensity 
of radiant energy, such as comes from a 
star. The thermocouple, made by 
joining two metal conductors at their 
extremities, produces an electric current 
in the presence of heat. Clark's aim was 
to develop a super-sensitive type of each 
of these instruments. He did this by 
ig high-vacuum apparatus. The extra 
ivity was made necessary by the 
‘task of gaging such small 
amounts of heat. 


FORTUNE THROWN AWAY 
IN SUGAR BEET TOPS 


Ir 15 in the power of American beet 
“toppers,” who clip the tops of sugar 
beets on ‘western farms, to save ten mil- 
lion dollars in sugar yearly. If they will 
do their beet cutting one and a half inches 
higher than they are now doing it, 

Dr, Emest Reed, of Syracuse Univer 
they will swell the beet erop by one tenth: 
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Dr. Reed, who is a botanist, was skeptical 
of the theory, held by Ettore Molinari, 
eminent Italian chemist, that the sugar 
in beets is found in the heart only. 

Upon investigation, Dr. Reed dis- 
covered that the top part of the beet is 
also rich in sugar content. Going on the 
old theory that the heart of the beet alone 
has any sugar, the “toppers” have been 
accustomed to clip off not only the leaves 
but the supposedly worthless top section, 
which, Dr. Reed says, contains an added 
fortune for sugar beet growers. 


NEW HARMLESS BLUE DYE 
FOR FOOD IS FOUND 


Resxancit chemists have discovered a 
harmless blue dye for coloring foods. It 
should be useful to the housewife, the 
candy maker, and the brewer of” soft 
drinks. Food to match blue breakfast 
dishes may now be had. The new dye is 
called Brilliant Blue “FCF.” It probably 
will replace indigotine, the blue dye now 
in use, but which because of fading has 
not proved entirely satisfactory. 

Before “FCF” was put on the market, 
it was subjected to rigi 
laboratories of the Uni 


it were fed to guinea pigs, rabl 
cats, rats, and mice. They showed no ill 
effects. Even water animals were placed 


in the dye solution. Imagine goldfish 
swimming about in alaboratory aquarium 
colored deep blue! But “FCF” met the 


exacting requirements of the Food, Drug, 
and Insecticide Administration and it was 
found that it could hurt no one, 


UNDERGROUND LAKE MAY 
WATER NEBRASKA FARMS 


A supreRRANEAN lake, lying less than 
150 feet below more than two million 
acres of farming land in southwestern 
Nebraska, may be tapped to water crops 
and eliminate droughts if a plan advanced 
by Professor A. L. Lugn, of the geology 
department of the University of Ne 
braska, is adopted. Professor Lugn made 
a survey of 750 wells in the valley of the 
South Platte River. He found that the 
water of the subterranean reservoir can 
be lifted to the surface by drilling holes 
from seventy to 150 feet deep, 

In summer the Platte River is com- 

atively dry throughout 200 miles of 
its course. ‘This is due to the fact, 
according to Professor Lugn, that the 
stream flows over a porous’ sand and 

ravel bed so that much of the water 
disappears underground when it is most 
needed by the crops. By tapping this 
store of subterranean water, Professor 
Lugn thinks, farmers can insure plentiful 
yields even in dry years, 


ILVER AND ALUMINUM 
IN HUMAN HEART 


expressions as “a heart 
of gold, "and “with 
leaden feet” are recalled by the recent 
vestigations of two French chemists, 
Through spectroscopic examination of 
the ashes of human organs, they found 
there are copper, aluminum, and a litte 
silver in the heart; copper, aluminum, and 
traces of the rare metal 


lungs; 
lead 
copper, 
iver in the 
ilver, and 


titanium, in 
nickel, 


inthe 
lead, and 


copper in the kidneys and 
the near 


adrenal glands 
tin, and copper 
appeared to be 
rich in tin, and this metal 
» found in the thy 

he neck, 


lar 
which also 
copper, lead, 
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jet Their Man on the Run. Members of the Belin, Germanys 
‘Artificial Light Feeds Plants. ‘These bales contain police force are taught to shoot at running objects by pictures Usrown oa screen by 


tno sand no sunlight permitted to reach 
hey are being False atthe Smithanetan Inatitution, Was 
ington, D.C in an investigation of the fect of various kinds 
col Tight and heat waves og plant growth. Each plast in ths 
‘periment i treated with artical Tiaht of a diferent colo 


Hospital for Sick Birds, sceoce is coming to the al of faternd 
= St. Louis, Mo. In the picture above Dr. W. FE 


Changing a River's Course. The River Alt, 
‘hich flows. into the Iria Sea at Crosby, neat 
iverpon, Englatul, wearing the coast away 50 
at thatthe fahabitante have become alarmed 
‘eaull, engineers are now at work trying to 
ln 'explonion of dynamite ted im Wasting 2 new 
teed forthe Alt. ‘Sind and moo from an aren 100 
yards square were thrown "$00 fet lato the at 


Road Making Tractors Reach China. 
(One of the most recent sections of the world to be 
‘motorized is Manchuria, China.” There these bt 
‘ad taking machines were put to woek on a hith 
‘ray leading into Mukdens "An ‘Amecican fm 
Scrape ad graded a mile of roadway in four and 
‘hal hours at a east of $30. It this work bad been 
me under the old system of manual Tabor, sill, 
ia use in China, even at the low rate of wach 


‘marking a new ea in the history ofthe nation 


Sir Hubert Wilkins Films Antarctic 


WHY EUROPA, ON FIRS 
TRIP, BEAT BREMEN 


Tick. speed supremacy of th 
again changed hands. The urupa, sister 
ship of the Bremen, took the laurels f 
the latter vessel in a race against 
weather that astounded even t 
manders of the Europa. 
time for the Atntic p 
days, seventeen hours 
‘This’ was thirty-six minutes under the 
rl set by the Bremen on her maiden 
trip last July (P. 8, M., Oct. '29, p, 22), 
Are there points about the ‘Europa 
which account for the ease wit she 
made the startling passage? Engineers 
ight mention several things. The two 


ani ace iene, Sonmege 0d Bee 
ceral construction, but they differ in cer- 
‘The feature of each 


tain particulars 
vessel, th 
thape of this bow is said to give 
water” at the propellers, which adds 
to the power of their thrist. Also the 
Europa's bow seems to rise straighter 
from the water than that of her sister, 
is broader. 

‘Another unusual feature of the Europa 
lies in her propellers, two of which rotate 
outward of away from the ship, and two 
inward or toward it. Complete freedom 
from vibration at the stern is claimed for 
thisarrangement. All four of the Bremen’ 
propellers rotate outward. Each ship 
1s equipped with high pressure steam tur 
bines, which are the most recent impor- 
tant construction feature of high speed 
vessels. But the Europa's engines are 
Said to develop 20,000 more horsepower 
than those of the Bremen. 

‘Aside from points of construction con 
tributing to speed, the Europa has va 
lous other new features. To keep the 
smoke away from the decks, the funnels 
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of the 
equipped 
upward a consider 
able before it 


Ewropa are 
n the in 
devices 


ce the 


blows out to sea 

Antirolling tanks 

hich add to the comfort of the passen 
have been installed. ‘The ent 

the ship, to 

on the ‘high 

en water-tight 


NOT A RIVET 
THIS STEEL 


USED IN 
TANKER 


Wrruovr a rivet in its 120-foot steel 
hull, a new oll tanker recentl 
lautiched at Chasleston, S.C. It 
to be the first electrically welded ocean. 
going cargo vessel. ‘The arc wel 
done with dovetailed or lock-notched 
plates, developed by Richard Smith, ship 
designer. Only nine workmen were re- 
quired to assemble the ship, and instead 
‘of the 85,000 pounds of rivets, only 8,000 
pounds of welding wire were used. Smith 
estimates that constructing ships with- 
out rivets saves a fourth in cost. 


the Foe, with the 


COLORED SAND TO TRACE 
HAWAII'S FLEEING BEACH 


Reo, green, and blue streaks will ap- 
pear shortly ‘on the white sand of the 
famous beach at Waikiki, Hawaii, ‘They 
will be put there by engineers of the 
Department of Public Works. 
Reclamation work 
along the shore has 
been hindered by the 
sea. A stretch of beach, 
filled in, would be car 
ried away by the ocean 
within a month. ‘The 
direction of the de- 
structive sea currents, 
which would give a 
clue to the place where 
the lost beaches go, 
is unknown, On the 
suggestion of Dr 
Douglas Johnson, of 
Columbia” University, 
lange areas of the beach 
will be covered. with 
colored sand. Thus 
will be possible to trace 
the movement of the 
shifting shores. 


Tons of Dirt i 


‘Teletype Aids Search for Crooks. _Philulelphis police are wine the 
teletype ts broadcast descriptions of criminals The machioe has & keyboard 
similar to that of « typeweter and the operation of fs keys sets ging the 
c ‘machines that type the message,” A single wire can carry sit trance 
‘missions either way atthe same time. Above, Philadelphia's Superintendent of 
Police Wiliam B, Milla at the keyboard, Mayor Mackey, at let and Director 
Public Safety Lemuel SchoGeld are watching the operation af the teletspe. 


Seeing Pulverized Rock i 


Ale, With this device 


rooked any of his guns, 
obey or Ksives. Failure to find a well hidden weapon fe cost the 
‘of more than one oficer, andthe prezen instrction meant 
inser s complcte "Icing of the Suspect before bef turned in 
In the picture, the arm holster aid hikiden pockets for guns can 
te eens though these sre hy no mean the only hiding places 


2 


ONE of the most unusual scientific labo- 
ratories in the world is a pair of shoes 
When chemists of the United States 
Department of Agriculture, in Washing- 
ton, D. C., recently wished to test the 
relative wearing qualities of shoe-sole 
leather produced by two different tanning 
methods, they sought the aid of postmen, 
who are proverbially hard on their shoes 
In the test, the postman took his shoes 
to the chemists who equipped them with 
new half-soles. One hall-sole was the 
result of vegetable tanning processes in 
which such materials as hemlock bark, 
chestnut extract, and mangrove bark a 
used. The other shoe was soled with 
leather tanned by the chrome process, 
hich employs chemicals, 

The number of hours the shoes were 
worn was recorded and the results 
tabulated. It was found that the chrome 
sole outwore its mate in some cases as 
much as eighty percent, "However, it 
absorbed water faster and was slippery 
fn wet pavements. As a guarantee that 
the soles would be exactly alike except 
for the difference in the way they were 
tanned, the chemists took hides of the 
best quality, cut them in half, and cut 
the mated soles from identical positions 


MAN THIRD IN SPEED BUT 
FIRST IN ENDURANCE 


ASA.xactNG animal man leads the world 
for endurance and is third in line for speed 
records, according to report of | Dr. 
Adolphe Abrahams, of Westminster Hos- 
pital, London. ‘Sixty miles per hour may 
be reached by the grayhound and the 
hunting leopard or cheetah for short 
distances, Dr. Abrahams says, but after 
that the speed limits of the various 
animals drop off radically. The horse is 
only capable of forty miles an hour in 
race-track trim, and man’sachievement to 
date is a little under twenty-four miles 
an hour, Man compensates for his de- 
ficiency in pace by his capacity for endur- 
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ance. From the hard-earned record of 
nearly twelve miles in one hour, man's 
space-time feats range through such 
near-miracles as 100 miles in a little over 
fourteen hours, 624 miles in six days, and 
3,422 miles in slightly under twenty-four 
days. This last record, made in the 
American cross-country Derby of, 1928, 

far surpasses anything that a 
horse could do. 

For women, the | maximum 
speed is 19.4 miles an hour as 
compared with 23.3 miles for 
men, claims Dr. Abrahams. 


Washington, D.C, postman starts his ru 


ENGLISH RAILWAY TRIES 
16,000 STEEL TIES 


Exarxeras of the London and North- 
eastern Railway in England are warily 
experimenting with a consignment of 
some 16,000 steel ties for the Grantham- 
Nottingham Line, one of their branches. 
This is said to be the first use of steel rail- 
road ties in the British Isles 

‘The new ties weigh 200 pounds each, 
about the same as an 
ordinaryoak-woodtie. 
Metal ties for main 
line tracks have not 
been found practical 
thus far because they 
tend to interfere with 
electric sign 
tems by establishing 
connections. between 
rails. Engineers have 
been endeavoring to 
invent a method of 
insulation, 

The ordinary 
wooden tie lasts any- 
where from four to 
fifteen years when it 
is chemically pre- 
served against rotting 
caused by growth of 
fungi. In the United 
States it is necessary 
toreplaceabout thirty 
nillin ties each year. 


UNDERWATER HAMMER 
RUN BY EXPLOSIVES 


Couancetel hgh exponive dives novel 
underwater hammer for pate! 
Holes in vessels below the water He, The 
device is said to have operated successfully 
ia meet Navy tes, sowing silty 
to make a high ‘emergency repair. 

Ibs ealactatet okoes fell an 
ordinary pneumatic hammer in appear- 
ance, but derives terrific power from the 
use of explosive instead of compressed air. 
At a single blow it drives home a three- 
fand-a-half-inch steel stud, half an inch 
in diameter, through a steel plate of 
half-inch thickness. ‘These studs, driven 
through the hull of a vessel by’ divers, 
‘would hold a temporary metal patch over 
a gash in the side, 

Since the device would drive hollow 
studs as well as solid ones, it has been 
suggested as a rescue aid to a sunken 
submarine. It could pierce the hull with 
f tube through which liquid foods, w 
and air could be supplied to the im* 
risoned men, 


TRACES OF OLDEST TRIBE 
FOUND IN AFRICA 


Iw THe primeval forests of southwestern 
Africa there may have lived, some 10,000 
‘years ago, numerous tribes that preceded 
every human race whose past has s0 far 
ich is the suggestion of Dr, Vik 
uch is the suggestion of Dr. Viktor 
Lebeelter, custodian of the American 
Museum of Natural History, whose 
theory is based on relics he has found 
among seventy archeological sites which 
have been found in Central Africa, 
Axes of stone, broad-pointed lances 
intended for use in hunting, and stone 
catapults all give evidence of a primitive 
culture which was as far advanced as 
that of the Stone Age, the earliest period 
of man’s life on earth, according to 
Srcheologsts, of which any’ records ha 
been found.’ A numbet of these early 
tribes are believed to have maintained 
their state of culture until as Iate as the 
close of the Middle Ages in Europe, 


n this bragch railway in England, stel tes are being nid. Note 
the “chats” through which the tails are to be clamped im place, 
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IEW DIESEL ENGI) 


Iy TH longest flight yet made 


by a Diesel-engined airplane, two 
mien recently traveled from 
Detroit, Mich., to Miami, Fla 
without a stop. The 1,200-mile 
trip, which took ten hours and a 
quarter, cost for fuel exactly 
$8.50, "Ability. to use fuel ofl 
ingtead of gasoline, macle possible 


this low expense. 

‘The details of the new nine-cylinder, 
225-horsepower Packard Diesel motor 
‘which this airplane used, and which is one 
of a type expected by many engineers to 
make dying safer and more. economical 
(P. 8. M., Aug. '29, 
made public, coincident wit 
an “approved type” certificate by the 
United States Department of Com- 
merce. Not only is it a radical di 
parture from conventional gasoline 
engines, but it also is something 
new among Diesel motors. Special 
features enable it to 
speed at more than 2,000 revolu- 
tions per minute—nearly twice as 
fast as_modern so-called “high 
speed” Diesels. Another triumph 
was the reduction of the new 
motor’s weight to only two and a 
quarter pounds per horsepower, one 
tenth as much as Diesels previously 
considered “lightweight.” 

Cylinders are fastened to the 
‘crank case with hoops, instead of 
bolts, in this novel motor. ‘The 
hoops encircle the crank case and 
distribute the shock of explosions in 
the cylinders. 

‘Two novelties are the use of a 
single valve for both intake and ex- 
haust, and the individual fuel 
Pumps which spray oil into each 


Dp. 21), have just been 
its receipt of 
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IE DRIVES PLANE 
1,200 MILES ON CHEAP FUEL 


eylinder of the 
motor at the 
Proper moment 
for firing 

‘On each cyl 
indera plunger, 
operated by an engine cam, rises at the 
‘moment of ring, traps a samail quantity of 
oil from a low pressure pipe connected 
with the fuel supply tank, and sprays it 
at high pressure into the cylinder. 


The Diesel type of engine uses no 
spark plugs, since the heat of the com- 
pressed air is sufficient to fire the fue. 


HB. Hendeckson, of the Aeronautic Instruments Section, 
Boreas of Standaric an the planes fe detector be invented 


ICE DETECTOR FOR PLANE 
WARNS WITH RED LIGHT. 


A wew ice detector for aircraft has been 
developed and is now undergoing tests at 
Hoover Field, Washington, D. C. 

‘The new ice warning device was in- 
vented by H. B. son, of the 


Hend 
Aeronautic Instruments Section of the 
United States Bureau of Standards. 


“The instrument is inclosed in a weather. 
proof case mounted on a strut of the 
Plane, When the temperature of the at- 

mosphere reaches the point at 
which ice is likely to form on the 
‘wings, small contacts in the device 
close,” switching ona red. light 
fastened to the instrument board. 


INSECTS, NOT BIRDS, 
FLY LIKE PLANE 

Tue earliest attempts to find 
models, for flymg machines in Na- 
ture might have been more suiccess- 
ful had insects, instead of birds, 
been chosen for study. According 
to a recent announcement of the 
United States Department of Agri- 
culture, a special study of insect 
flight reveals resemblances to the 
design of a successful airplane. In 
particular, their whirring wings sug- 
‘gest the propellers that have proved 
the most efficient means of propul- 
sion for airplanes. 


BIG METAL SEAPLANE 
RISES 19, 


Foun tonsof airplane and two and 
a half tons of load soared 15,500 
feet high in a recent flight at’ the 
Philadelphia Navy Yard 

‘The remarkable feat was a test 


fof America’s largest seaplane, a 
tri: motored all-metal Ford 

Other teats ut the Navy Yan 
have shown that the 1,273-horse 
power plane can leave ‘the water 
with full load in only seven 


seconds, and can travel 127, miles 
an hour. ‘The plane's design, 
adapted from that of fourteen’ 
passenger commercial machine, 
makes it suitable for military use as a 
bomber, ambulance, twenty-passenger 
troop transport, or torpedo plane. 


1,450 BEACONS NOW LIGHT 
COAST-TO-COAST ATRWAY 


AVIATION has a “white way” that out 
shines the nightly display of New York 
City’s Broadway: and other famed bright 
light districts, Tt is a nation-wide chain 


‘of about 1,450 airway beacons now in 
operation to aid night flying, according 
to a recent 


rt of the United States 
Commerce. 


lishest by the Government, along ait lines 
which ae flown after dark. A few, about 
125, are private beacons built 

owner's expense to aid aviation 


LARGEST SEAPLANE MAY 
CROSS THE ATLANTIC 


Sout time in June or July, according to 
latest reports, the largest seaplane in the 
world, the giant DO-X, will attempt to 
cross ‘the Atlant = with fifty passengers 
‘and crew of twelve. This is the plane 
which, last October, carried an official 
count of 169 persons into the air at once, 
establishing a world record, 

When the monster seaplane takes off 
from Germany, it will be powered by 
American motors. Twelve liquid-cooled 
Curtiss Conqueror engines of 600 horse- 
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wer apiece will give it a total of 7.200 
tcadl of its. present 6,000 
‘They are expected to add 
five or ten miles to its cruising speed of 
115 miles an hour. ‘The principal reason 
for the change, however, is said to be the 
difficulty experienced in air-cooling the 
rear motors of the tandem-mounted pairs. 
On the transatlantic flight the DO-X's 
route will be via the Azores and Bermuda, 
where it will stop for refueling if he 
winds raise the fuel consumption. Fol- 
lowing this long hop, the ship may be 
flown to the Great ‘Lakes and thence 
westward overthe Rockies, 
to the Pacific coast. 


CYLINDER HEAD 
RUNS IN MOTOR 


Ix axovEt:motorforair- 
planes, the cylinder heads 
slide back and forth. The 
motor, sa tobe the fst 
ind ever built, is a 
five-cylinder model of ra 
dal design developing 100 
horsepower, 

Te was designed by Lee 
Bowman, Los Angeles en- 
gineer, and is to be sub- 
mitted to the Government 

‘and approval. 

rods, operat 
the ‘ondinary 
ine, transmit 
the power from the mov- 
ing cylinder heads to the 
crank shaft, 


Picky sexnlane peaty the, ales slove 
Zale, pound (Gerth, mechani 
‘od nd that Wey mace the tet 


“Ths aircraft motor, designed ly Lee Bowman, 
Galt, “hse a movable piston head that imparts its power to Ue 


‘rank shaft through the connecting 
‘Sinden He plans to send tothe Coverument to unvdengo tests, 


Joe, 1930 


AIRSHIP, WITH NO PILOT, 
CAN FLY FOR HOURS 


Atxsutrs may fly without pilotsforhours 
at a stretch through the latest steering 
invention. Following the successful try- 
‘out of his mechanical pilot for airplanes 
B.S. M., Feb. ‘30, p. 22), Elmer A. 
Sperry, Jr, son of the gyroscope and arc 
light inventor, has devised a_ similar 


automatic steering device for dirigibles 

Controlled by a compass, it operates the 

ship's rudders without huiman aid 
‘Another patent has just been granted 


runway that would give a plane a dow 
hill start when wheel chocks were 
released from within the plane, 


PLANE, UPSIDE DOWD 
FLIES BACKWARD 


AN aturLaxe flew backward over 
Roosevelt Field, N. Y.,, recently 
Incidentally, it was upside down, 

Martin Jensen, world’s recon 
solo endurance flyer, did the trick 
by. flying at slow’ speed, about 
thirty miles an hour, into & forty 
mile head wind. Jensen kept him- 
self at a safe distance from the 
ground by holding the nose of his 
plane slanted upward, from his 
upside-down, postion, making a 
sort of kite of it during the stunt, 


6,600 LICENSED PLANES, 
IN USE IN AMERICA 


Atxetawes have a long way to go to be 
as common asautos. One in every 19,800 
persons in the United States has an ‘air- 
plane. A recent Aeronautical Chamber of 
Commerce report showed 6,600 licensed 
nes in service. California and New 
york led in number of aircraft. 


Tos Angeles, 
ath abe of the 
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Dogs Are Smart- 


By PRESCOTT LECKY 


Jose, 1930 


RE cats as smart as dogs? 
Judging from the ex 


perimental evidence so 

far secured, the answer 
is an emphatic “No,” In many 
acientific tests the dog has 


proved his superior intelligence 
And if the question were put to a popular 
vote, there is small doubt thet. the dog 

‘would score an overwhelming victory. 
But science is not yet ready to hand 
the dog the palm, ‘The reason is that the 
cat possibly has not had a fair show. Be- 
cause the dog is a gregarious, sociable 
animal that loves its master, is eager to 
please him, and is fond of praise, it fs 
much easicr for it to demonstrate its 
intelligence than itis for the eat. Solitary 

by nature and habit, indifferent to 
rude and, praise, the cat is 


Now, however, the cat is going to have 
its day. In the psychology laboratory of 
Columbia University, New York City 
experiments are under way to. find out 
flow smart cats really are, Novel and 
ingenious, the apparatus used in the 
elaborate tests resembles the combination 
of a safe in princi 
Can a cat learn to 
if so, in how many tries? 
is is is done: ‘Three round, 
flat, wooden plates are set in the floor. 
‘They are wired so as to act like electric 
buttons. Arranged like a safe combina- 
tion, they open the door of a food box 
when stepped upon in the right order. 
For example, the “combination” may 
tbe set so that, to get at the milk in the 
box, the hungry cat must step first on 
plate No. 1, then on No. 2, then on No. 3 
The combination may be 3, 2, 1 or 3,1. 2 


Depart 


‘The tests are conducted in the Colum. 


imal laboratory under the direction 
rofessor Carl J. Warden. of the 
paychology department. It is planned to 
use the same type of device later for 
experiments with dogs, monkeys, and 
other animals. 

In previous comparative tests of cats 
and dogs, the cat has always lost out. 


Peypholagy, Columbia University 


There was, for instance, the experiment 
maide some years ago by Dr, Edward L.. 
Thorndike, & pioneer in animal experi- 
mentation, who is now professor of educa- 
tion in Columbia, Professor Thorndike 
tried to find out which animal could 
manage to escape most quickly from a 
box. Food in sight but out of reach was 
(outside the bars. Each hungry 
animal could release itself from the box 
when, by random efforts, it happened to 
strike the latch that operated 

the door. ‘Though. this comes 
under the head of a mechanical 
problem, in the solution of 


which cats have shown some 
aptitude, dogs turned in a better 
performance 


in practically every 


ly different type of 
experiment, devised by Dr. 
Walter S. Hunter, professor of 
pevchology in Clark University 
Worcester, Mass, aims to dete 
mine how long the animal can 
stick to a fixed plan of ai 
‘The apparatus consists of an 
entrance chamber facing three 
food boxes. First the animal 
put through a training period 
which it learns that the box 
with a light at the entrance is 
the one that will open. After 
the connection between light 
and food is thoroughly established, the 
real test begins 


HE light is turned on and the animal, 

seeing it through a wire netting, pre 
pares to run to the proper box as’ soon 
as it is released. But now the light is 
turned off and the animal kept waiting for 
short while. How long can it remember 
which box was the lighted one? Cats re- 
membered for sixteen to eighteen seconds; 


dogs for one to three minutes. Moreover, 
Dr. Carl J, Warden, Co. 
this test to find how many 
Swords a dog caw Nera AS 
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ow About Ca’ 


Your Pet May Be too Proud, 
to Learn—or Just Stupid. | 
Science Is After the Truth 


in order to remember at all, the eat must 
keep its head and body pointed toward 
the box. A dog can turn away and stil, 
in the majority of cases, choose cor” 
rectly. 

‘Apparently the difficulty for the cat 
lies in the use of a signal, which requires 
abstract reasoning. In more recent experi 
ments, the cat saw the food itself placed 
in the box and the signal was discards 
Now she could remember the right door 
67 times out of 100 for periods up to si Ave, cat sila at te wore 
teen hours. Unfortunately for the sake of oS Eh 
comparison, this modified method was , : 
not tried on dogs. 


top of her cage for food when he said: 


IN ANOTHER still more complicates! Tmust feed that eat.” ‘To teach it not 
test, worked out by the well-known to climb at the words “I will not 
imal psychologist, C. V, Hamilton, the her” required 380 trials, But even 10, 


the eat would climb in response to 


ddog also defeated the eat. "Four doors are ny 


provided in the apparatus used in this ex ‘other remark that was uttered, such as 
periment, all of them leading tofood. These ‘Nice weather we are having," ot ‘To: 
doors are kept shut, but one is unlocked morrow is Tuesday 

for each trial. In’no ease, however, is (On the other hand, Professor Warden 
the same door unlocked twice in succes- and Dr. L. H. Warner, experimen 
ion. Therefore, the correct method of solu- with the famous dog Fellow in the Co- 


lumbia psychology laboratory (P. 8, M., 
Feb. "29, p. 25), found that he was able to 
carry out fifty-three simple commands 


without a single error 


ionis to try the three remaining doorsone 
alter the other. The Incorrect way is to 
tty the door that was open before, oF to 
tty any door more than once. Flow di 
the dog and cat compare in their abi 
tosolve this pusale? In an equal numbec at 
nttempts, the dog required 313 trials and tion, A neither animal 
the eat, 352. Incidentally, the monkey ‘comes up 10 its popular reputation Tor 
proved smarter than either dog or cat, respect, the dog's superiority is unmis- smartness. The reason for this may be 
Writh a score of 201, ‘That the testis not takable, though whether this is due to that a good many” laboratory” tests, 
was it may scem was shown by the intelligence of is merely a relection of especially the caller ones, falled to give 
that a mature person needed 201 the greater interest that dogs take in either dog or cata fair chance to demon 
tris people has not yet been settled. After strate its real ability 
"Phen there is the question of learning Sixty trial Profestor ‘Thorndike suc- It is outside the laboratory that both 
to understand human speech. In this ceeded in teaching a cat to climb to the dog and cat give their most impressive 
demonstrations of cleverness: Ant in the 
‘mass of anecdotes gathered by" reliable 
invetgators the dog again comes out 
Stly there are a number of apparently 
welkauthenticated stories relating amaz- 
ing instances of the smartness of cats 
‘The English naturalist George J. Ro: 
manes, zoological secretary” of the Lin- 
nean Society of London, England, tells 
of a cat whose master was in the habit 
of throwing out crumbs for'the birds. 
‘The cat would hide in the shrubbery and 
attempt to pounce upon the biels as they 
ate. "On one occasion, the crumbs were 
Strewn in the evening.” During the night 
they were covered by alight fall of 
snow. Tn the morning the owner saw the 
fat brushing away the snow and removing 
the crumbs to another spot, where it 
pa them om top ofthe at “Then i 
“he cat in ths cae can et its oo it sae onthe thee plats inthe Aone in the sight ore. id im. the bushes and waited for the 
Tis Sperinens ed nt tania, donna that cae aller wots fa memo ad aseauts’ birds. This trick (Contauad on puge 162), 


30 MUCH for scientific experimenta 
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Grove Plants in 


Electric Beds 


Experiments with hotbeds in 
Europe, heated with current- 
bearing wires, show unusual 
results. Method may be tried 
by plant growers in America. 


LECTRICITY is now being uses 
to heat hotbeds in Germany 
‘These ingenious “soil” sanite 
riums, which create an artificial 
spring season and cause early vegetables 
or delicate flowers to. sprout ancl grow 
quickly, are being run by intricate wiring 
systems carrying electricity large 
nursery near Berlin, It is 
traditional methods of warming hotbeds 
with fermenting manure might be re 
placed by this modern m 
warmth from, an und 
"sun." Inspired by Swedish and No 
wegian experiments with the nurture o 
plants by electrical heat, Germany has 
now begun to test the advantages of the 
new method. An experimental station set 
up in Berlin especially for this purpose 
nunces startling feats of 
rowth as a result of 
stallation, 
Wires sheathed in heavy 
re run through the 
tly, beneath the 
ts or else left in the open 
to. warm the entire hotbed. 
Hotbeds were invented to 
improve on nature and 
fruits, flowers, and 
other plants to attain full 
maturity ahead of their 0 
door cousins inthe ek and 
gardens, The design of a 
conventional hotbed is com- 
ly simple; a roof 
of a network of 
‘class windows is supported by 
4 frame of low wooden walls 
over trenches usually about 
six feet wide and 
deep. A modera 
the glass roof is desirable, 
since it permits more direct 
penetration of the sun's rays. 
Wood is used for the walls 
because it is said best to 
withstand heat from within 
and cold from without, 
‘Manure is the ordinary 
source of heat supply for 
the hotbed. By its chemical 
action as it ferments manure 
may reach a temperature of 
ninety degress., By. merely 
the horticulturist of the fu: 
ture, will be able to heat 
his hotbeds as he pleases. “avo the bultrof thow that were electrically grown 
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Rot Hits American Skyscrapers 


Builders Alarmed as Cr 
Germs, Frost, and Acids in Air 
Attack Stone—Candle Grease 
and Beeswax May Save Them 


By HL. C. DAVIS 


main ingredients used in a composi 

tion invented by Professor Colin G. 
Fink, Columbia University chemical en- 
sgineer, with which he expects to save from 
ruin a'priceloss group of ancient buildings 
and art objects. 

‘The collection of examples of medieval 

nnch architecture, statuary, and ecclesi 
astic art which, it is hoped, will thus be 

reserved for posterity is the Cloisters, in 
New Work Clg. Te was gathered more 
than twenty years ago in Europe. by 
George Grey Barnard, famous American 
sculptor, who brought the fragments of 
old churches, gateways, shrines, altar 
pieces, and stone images of saints, kings, 

blins, and other exhibits illustrative of 
the arts of the Romanesque and Gothic 
periods to this country and here arranged 
them 0 as to recreate a comer of six- 
teenth century France in the midst of a 
modern American city. 

Tn 1925, the Metropolitan Museum of 
Art, through a. gift of $600,000 from 
John D. Rockefeller, Jr., acquired the 
Cloisters. Recently, museum authorities 
were startled to discover that the Gothic 


Cone srease and beeswax are the 


Soldier and Sailors’ Monument, New York, i: 
‘rotective parain coat 


cleaned before get 


tals, 


Ca 
A betes haw 


treasures had begun to crumble. In the 
few years of their stay here, they have 

Centuries of 
Storms and wars in France. Apparently 
they have been attacked by a germ 
ease. While the statues are its chief vic- 
tims, some of the architectural detail, too, 
is fast going to pieces. Professor Fink was 
called to the rescue. 

If the chemist’s treatment proves suc- 
cessful, a new way will have been demon- 
strated to save buildings from decay. For, 
though the fact is not generally realized, 
stone, the very symbol of endurance, can 
rot. it hardly seems reasonable, but there 
fare many instances showing that it does 
rot, and thus endangers the lives of thou- 
sands who work, play, live, and worship 
in or near the rotting structures. How- 
ever, several effective remedies have been 
developed. 


BOUT a year ago, it was found that 
St, Paul's Chapel, the big, brown- 
stone church in lower New York, which 
was completed in 1766 and still contains 
George Washington's pew, was going to 
ie Vorking continuously for eight 
Perea ally 
operation of cutting out fifteen tons of 
partly and wholly rotted stone! The edi 
Fice was treated with bot paraffin, oF can- 


fat Columba Univer 
rel paraihin to a tock. 


dle grease, and patched with new stone. 

‘Not eight months but eight years were 
required to put Cleopatra's Needle, the 
famous obelisk in Central Park, ‘New 
York City, through a course of treatment 
to orevent it from literally crumbling 
away. 


PRESENTED to this country. by a 
Khedive of Egypt in 1869, it was 
erected in the park in 1881, Two years 
later, the monument, said to date from 
the time of Moses, began to shed pieces of 
rock at the rate of 500 pounds a year! 
Work to save the needle was started in 
1885. ‘The obelisk, it was found, was 
“scaling.” ‘The stone came off in flakes, 
some large, many more small. One meas: 
ured twelve by eighteen inches and was 
four inches thick. 

‘To remove these flakes would have 
damaged the hieroglyphics carved upon 
the needle in Egypt centuries before the 
Christian era. In order to preserve them, 
all of the flakes that could be saved were 
left in place. The entire surface of the 
obelisk was treated with paraffin wax, 
But meanwhile, each of the hundreds of 
flakes was mapped and numbered for fu- 
ture reference. In, 1893, the damaged 
areas were treated by pressure to insure 
that the paraffin wax would fill all voids 


‘ACIDS SMOKY 
Ale ATTACK AND 
SissOwve ROCK, 


‘The diagram suggests the four ways that stone rots. The pores 
‘ind germeand water, and treatment ie ecessary o a total os wil alow. 


By DUST: GENERATE 


GERMS, DEPOSITED RAINWATER CARRUING 
SALTS DUES. AFTER 
AN: SALTS CRVSTALLIE, 
‘BREAKING PORES LIKE 
FROST 


‘ACID IN ROCK 
let in acid 
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and prevent accidental movement. Now 
the job was done. Ten years later, a 
thorough inspection revealed that none of 
the old flakes had enlarged and no new 
cones had been added. 

“The Soldiers’ and Sailors’ Monument, on 
Riverside Drive, New York 
paratively new structure, was so. badly 
attacked by smoke and frost in the few 
years following its erection that parts of 
its stone crumbled 
to dust at the touch, 
Recently it, too, was 
stiven a coat of par- 
allin to preserve it, 
Plymouth Rock, 
historic Massachu> 
setts spot where the 
Pilgrims landed 
from the Mayjlower 
in 1620, was cracked 
in three places when 
fan expert saved it 
by applying a coat 
of melted candle 
Rrease, 

Buildings in Bos- 
ton, Chicago, At- 
Janta, and Montreal 
have rotted so badly 
that repair men fre- 
quently can insert 
doth fistsintheholes, 
or break off pieces of 
stone with the 
hands. Asa result of 
this insidious proc- 
ess of decay, some 
skyscrapers may be 
in “danger of top. 
piling, itwas recently 
suggested by the 
official journal of the 
American Chemical 
Society. Concrete 
foundations, stated 
this report, may 

ah by 


reduced to'mu 
underground waters 
carrying corrosive 
chemicals. Only the 
tenacity of the soil 
then keeps the 
weakened columns from spreading. New 
‘York, Chicago, New Orleans, and Buffalo 
are cited in the report among the cities 
‘where this underground water may be a 
real menace in certain cases. 


BIT the United States is not the only 
country where buildings, constructed 
to withstand the ravages of centuries, are 
bsing eaten slowly away. A year or so 
‘was discovered in England that 
istoric buildings as the Houses of 
Parliament and Westminster Ab 
London were weakening. ‘The British 
government department of Scientific and 
Tndustrial Research found that fog and 
‘other atmospheric conditions were chiefly 
toblame (P. 8. M., Apr. 29, p. 66). Since 
then, experts of the government's Build- 
ing Research Laboratories at Watford, 
north of London, have been experiment: 
ing to evolve more durable materials. 
‘What are the causes of stone rot in this 
country? When the Metropolitan Mu- 
seum asked Professor Fink to try to save 
the Cloisters, he at once began a study of 
the contributory causes, a research so ex- 
tensive that among the many stones he 
tested to learn the secrets of their endur- 
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‘ance or weakness was a sample of granite 
from the Egyptian Pyramids. 

‘A similar investigation was started four 
‘years ago by Dr. E. M. Chamont, profes- 
sor of chemical microscopy in Cornell 
University, Ithaca, N. Y. (P.S. M., Aug. 
26, p. 41). Professor Chamont examined 
materials taken from Queen's College, Ox- 

|; Norman walls at Chester, 
the Madeleine Church 
Beziers, France, 
dating back to be- 
fore 1200; the old 
Roman aqueducts 
at Lyons, Franc 
and from other an- 
cient Roman and 
Norman struc- 
tures. In addition, 
he tested bricks re- 
spred from moder 
chimneys after they 
began to crumble. 

Dr. Chamont 
found’ that similar 
crystals of decay 
were to be found 
in all the samples, 
whether from an old 
Roman wall or an 
Ithaca chimney 
built ten years ago. 
But Professor 
Fink's investigation 
‘went further. Four 
factors, he told 
Porutar Science. 
Monty, are re- 
sponsible "for the 
rotting of stone. 

‘A great industrial 
city burns tons of 
fuel daily, and its 
chimneys pour the 
resulting fumes into 


fons 
England th 


wall 


the air. Common fuels, such as coal and 
oil, contain sulphur. When sulphur burns, 
corrosive acids, such as sulphuric and sul- 
phurous acid, are thrown into the atmos- 
here. rains, drops of water col- 
lect these acids from the air, fall with 
them upon the stone wall of & bullding, 
and soak into the porous stone, As if 
these acids were not enough, every breeze 
from the sea of a maritime city, such as 
New York, brings salt into the air, ‘This, 
added by the rain to the other acids 
already present, generates hydr 
acid, another powerful corrosive. 
‘cause number one. 

‘The second cause is disease, Stone has 
its maladies, just as humans have. Germs 
of the sort known as “nitrifying bacte- 
ta,” which are also found in soil, are c 
ried on the wind — (Continued on page 120) 
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News, pictures, and brief bits about unusual people, places, and things 
from all parts of the world are shown on this and the following pages 


MME. FLAMMARION DOES 
HUSBAND'S WORK 


mer who di 
husband's work. Flammarion was known 
to the public as a popular writer on astro- 
nomical subjects, and to the scientific 
world as an author of various works on 
the stars and planets, and as an authority 
fon the planet Mars.” He was one of the 
first to suspect the presence of oceans of 
atomic dust in space, a recent revelation 
af astronomy (P, 8. M. Nov. "29, p 2 
Mme. Flammarion is being supported in 
her endeavor by devoted frends 


AMEBAS MADE DRUNK 
BY DROP OF ALCOHOL 


‘Tuovert too tiny to indulge in disor- 
derly conduct, amebas, the one-cell ani: 
malcules often called the lowest form of 
He, can get tly drunk to “walk” 
unsteadily, ‘This was proved recently b; 


1a British biologist, who converted a small 


quantity of water inhabited by millions of 
the creatures into. a microscopic speak- 
easy by adding a drop of alcohol. When 


observed under the microscope later, the 
amebas were “staggering 

Consisting of a droplet of protoplasm, 
the ameba moves by a flowing motion of 
its body. It eats by making its proto- 
plasm run around the coveted morsel. Tt 
Freathes through the surface of its body, 
extracting oxygen from the water in 
‘which i lives somewhat as a fish gets it 
through the gills. 

In the alcohol experiment the amebas 
moved! awkwardly, erratically. In spite 
of their response to stimuli, they are not 
Known to have a real nervous system. 


DAMASCUS STEEL NOW 
BEATEN IN AMERICA 


Sworosaaris of Damascus have been 
forced to yield their laurels to modem 
American steel workers. Steel is now pro 
duced, says W. H. Eisenman of the 
American Society for Steel Treating, that 

harder than that of Damascus and pos 
ly more flexible. He reports that a 
metallurgist of Canton, Ohio, Dr. W. S. 
Cares, has perfected a sword of such fine 
steel that it may be used as a razor, and 
yet is so flexible that it can be wound 
Several times around one’s arm. The 
sword is made of carbon vanadium steel 

Vanaudium is found combined in many 
minerals in small quantities and weighs 
about six times as much as water. It isa 


“The observatory, near Paris, France, ofthe late 
Nphotograpi ofthe new trans Neptunian 


silvery white metal that melts at the high 
temperature of about 3,180" Fahrenheit. 
Tt strengthens steel, from which it re 
moves oxygen and possibly also nitrogen. 


TREE 5,000 YEARS OLD 


‘Tunee thousand years before the birth 
of Christ, a seed sprouted on one of the 
Cape Verde Islands, off the coast of 
northern Africa, and developed into what 
is now one of the world’s oldest trees, if 
estimates of the Portuguese colony’ of 
St Vincent are correct. The ancient 
“iragon tree” is said to be 5,000 years 
old. “Sometimes they are sixty feet tall 
and have a crown of short branches, with 
tufts of sword-shaped foliage. 


Camille Flammarion is now in charge of his widow. 
was recently obtained at this 


RELICS OF LEGENDARY 
THULE IN ALASKA 


tn the exitence of u and called 
sparsely inhabited and situated 
in the remote North, was held by’ the 
Greeks and Romans. Today archeologists 
ive some evidence to sapport the theory 
Ora Thule” culture. An 

‘Auaka from the University o 
‘ania Muscum has sent back 
hear the northernmost promontory ofthe 
Country, Polat Barrow, which, angus 
Strongly’ that "Thule. onca existed “in 
Alaska. Objects of wood, ivory, whale- 
bone, and skeletons wrapped in animal 
skins comprise the collection. Some of 
the objects, claims Dr. J: Alen Bisson, 
curator of the American section of ths 
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‘museum, are specimens of an early civili- 
zation familiar to archeologists as the 
‘Thule culture. The excavation at Point 
Barrow revealed some curious houses, 
quite unlike the typical Eskimo igloo. 
Built of whalebone and driftwood, they 
were rectangular in design and remi 
cent of the homes of early Mongo 
tribes living on the east coast of Siber 
‘These tribes, Dr. Mason suggests, may 
have crossed’ the Bering Sea into Alaska 
at a remote period, 


COTTONSEED MEAL MADE 
INTO MEATLESS SAUSAGE 


Witew is. meat not a meat? When it's 
cotton seed. ‘That is the answer given by 
Dr. Davidl Wesson, of Montclair, N. J, 
who has solved the dilemma of vegetarians 
by making “meat” out of cottonseed 
meal. An expert on the chemistry of 
vegetable oils, he has taken cotton seeds 
fand ground them up, adding fats and 
water in proper proportion. ‘The revult is 
synthetic meat costing only five cents a 
pound to produce. Although harily up 
to the flavor of a juicy beetsteak, w 
could be had for forty cents a pound at 
the cheapest, the cotton meal meat is said 
to have the food value of other meats 
‘owing to its protein content of nearly 
fifty percent. 

The new vegetable meat has been tried 
as a sandwich filler, and as a basis for 
sausage, croquettes, and meat loaf. 


BIG STONE BULL GOES TO 
CHICAGO UNIVERSITY 


‘Twe great bull of Assyria has been 
shipped to the University of Chicago. 
It 1s made of stone and, centuries before 
the Christian Era, it guarded the gate- 
way of the palace of the Assyrian king, 
Sargon IL. ‘The massive relic made its 
journey in eighty-four pieces, and it took 
jan engineer, a draftsman, fourteen car: 
penters, four blacksmiths, four stone cut 
ters, and 240 natives to get these pieces 
crated for shipment. The first stage of the 
trip was made on a trailer fashioned out 
of old cannon wheels and railroad rails 
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left behind by German troops stationed 

in the region during the World War. 
Upon its arrival, it was found to be too 
large for any of the present university 
buildings, and so the historic bull will re- 
main crated on Stagg Field until it takes 

ts intended place in a new building. 
‘The Assyrian bull is the latest archeo- 
ical treasure to be discovered by the 
‘of Chicago’s Oriental Insti- 


H, Breasted, maintains a base| 
East, from which field expedi 
‘cavate ancient ruins, such as the one into 
Assyria that found the stone bull, aresent, 


OLD AUTO PARTS USED IN 
TELESCOPE FRAMEWORK 


Moves Galileos do not need a tower 
fon which to mount their telescopes, but 
instead can use a framework made of old 
automobile parts. 

“Two ambitious amateur astronomers 
of Los Angeles, Calif, have constructed 
an eleven-foot ‘telescope with an eight 
inch reflector, using the rear end of a car 
and an old battery for mountings. and 
counterweights. ‘These self-reliant back 


yanl star gazers even ground the glass 
themselves for the telescope’s mirror. 
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COLLEGE DEANS PICK TEN 
GREATEST ENGINEERS 


Wao were the ten greatest engineers of 
the last twenty-five years? Deans of the 
‘engineering schools of the United States 
hhave selected: 

‘Thomas A. Edison, Herbert Hoover, 
John Hays Hammond, Charles P. Stein” 
metz, John F. Stevens, George _W. 
Goethals, George W. Westinghouse, Gug- 
lieimo Marconi, Henry Ford, and Ralph 
Modjeski. 

As the five greatest engineers of all 
time, they chose: 

aJatnes Watt, Leonardo da Vine, Thomas 

n, James B, Eads, and Ferdinand 
Slam 

Considerable controversy was aroused 
recently by the publication of these lists; 
especially by the second. How many of 
these names «do you recognize? Would 
you make the same selections? 


NEW ROBOT CAR OBEYS 
THE HUMAN VOICE 


A nonor car that obeys a human voice 
almost as readily as though a chauffeur 
were sitting in its front seat was demon- 
strated recently in New York 

In response to & series of 

mands spoken ina low yuice 


when ordered 
The brains a 
auto are lodged in 
lectric cell apparatus 
by light flashes 
through the telephone 
I spoken into the telephone 
& light source hidden in 
tree. Combina 
to Tour flashes, 
tric cell, 
ling the 
of the car. The 
nly 80 long as 
the car stays near enough to 
the light in the tree to allow 
the light rays to affect the cell 


he automaton 
ph 
setiy 


movernents 
control operates 
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SKILL SAVES EGYPTIAN TOMB RELICS 


How the gold framework and crum- 
‘wooden furniture found in a royal 
tian tomb were restored to their 
onigloal beauty was recently told by 
Dows Dunham, of the Boston Museum 
of Fine Arts. The restoration work was 
the chief episode in the excavation of the 
tomb of Queen Hetep-heres I by. Pro- 
fessor George Reisner, noted Egyptologist 
and archeologist, 

At the base of a vertical shaft in solid: 
rock, ninety feet below ground, the vault 
‘of the queen who ruled 
‘years ago was discove 
town of 
Tt contained the first complete equip 
ment of a royal busial so far unearthed 
An alabaster sarcophagus, or casket; 
shriveled wooden furniture once encased 
iin gold sheets; panels of wood inlaid with 
gold; stone and copper vessels; pottery 
textiles, baskets, and other rare objects 
all buried in the dust of centuries were 
found in the midst of this decayed 
splendor. 

‘The discovery raised the question of 
how to remove the fragile pieces from the 
tomb with such care that later the furni 
ture could be restored and none of the 
rare articles lost. Here the painstaking 
methods of Professor Reisner, assisted by 
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Lieutenant Commander 
Wheeler and. Dunham 
showed their value. He and 


his assistants had to work 
in cramped quarters ‘The 
stone vault was only about 
fifteen feet long, eight feet 
wide, and six ‘feet high 
Every square inch of the 
floor was covered with the 
mass of débris, so that it 
was impossible’ to set foot 
within the chamber. This 
obstacle was overcome by 
aring away. small areas 
until a free circle of floor 
space was reached. ‘Then 
the real work began. 
A complete and detailed record of all 
the parts lying hodgepodge on the floor 
had to be made, so that afterwards it 
‘would be possible to reassemble every 
piece found in the tomb exactly as it had 
been before removal. These records were 
Kept by making detailed plans, of the 
floor area and taking photographs from 
above, one plan for each object removed. 
‘The accomplishment of this task took 
280 days and required the snapping of 
1,087 photographs and the drawing of 
1,701 foolscap charts. 

Most of the objects on 
the floor were so frail and 
gossamery from decay that 
before they could be 
touched they had to be 
treated. In order to stiffen 
them they were coated with 
celluloid solution applied 
by a medicine dropper, 

ing them a tough, artic 
ficial skin, 

When the list of the rela- 
tions of all the objects to 
each other was completed, 
there remained the recon- 


ture. ‘The wood had 
cither shrunk or was ina 


tales foe its fh 
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state of utter collapse. But the arch- 
cologists had a trustworthy guide to the 
original dimensions of the chairs and 
other pieces in the unshrinkable gold 
‘casings. Once the pattern weaving the 
different sections into a complete piece of 
furniture had been analyzed by the arch- 
ccologists, it remained only to fit new wood 
to the gold cases in order to reconstruct 
the furniture in every detail. An example 
of the success of this work is. shown 
in the photograph of the reclaimed chair 
which is given on this page. 


CHICAGO FISH TO HAVE 
PALATIAL QUARTERS 


Mape-ro-oxvex weather for fish, even 
including the healthful ultra-violet rays 
‘of sunlight, is provided at a new aquarium 
now nearing completion in Chicago. A 
refrigeration plant doing the cooling 
work of 450 tons of ice melted each 
twenty-four hours, enough to supply the 
ice boxes of 36,000 families with twenty- 
five pounds a day, will reshen the water 
for the inmates of ‘this $3,000,000 aquatic 
hhome, A fleet of 125 tank cars will bring 
sea water from the Atlantic a thousand 
miles away. 

Reservoirs holding a total of a million 
gallons ate to occupy a large portion of 
theaquarium basement. Electric thermo- 
static controls will adjust the temperature 
‘of the water that streams into the 132 
wall tanks modeled to line the exhibition 
hall on the main floor. The fish tanks 
will have special glass fronts, allowing th 
passage of ultra-violet rays. ‘This is 
believed to be the first use of ultra-violet 
ilass for this purpose. These and many 
‘other, specialties of equipment are de- 
signed to wrap the fish in as luxurious a 
liquid atmosphere as they could gel 
their haunts below the waves, 

Of the twenty: really adequate aqua- 
riums existing in the world today, the new 
‘Shedd aquarium will be the only. one not 
erected near salt water. It is being built 
on a filled-in, nearly circular peninsula 
extending into Lake Michigan from the 
shore of Grant Park, Chicago, It will be 
‘octagonal, 300 feet in diameter, with a 
central dome rising 100 feet over the 
sata Herts, Lx Which et ba 

forty feet in diameter decorated 
a semitropical swamp. “Exchanges with 
foreign aquariums will be made, and 
trips to the seven seas will bring back 
‘exotic fish of all varieties. 


‘Shed aquarium at Chicago will have ocean water hauled 1,000 


Ultraviolet place will Inclwe the tanks, 
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CARVES GIGANTIC MARBLE, 
HEAD OF GARIBALDI 


Ascenpine the face of a gi 
head now bei 

would be a task for any Alpine climber 
If he did manage to get a foothold on the 
sturdy underlip, he would never scale the 
bridge of the nose unless he had ropes 
fastened securely at the top with which 
to pull himself up. 

‘The enormous head is being hewn out 
of marble by Professor Lapina, famous 
sculptor, in the image of Giuseppe Gari 
baldi, the Italian patriot who furthered 
the cause of a united Italy. When fin- 
shed, the figure will be fifteen feet high 
and will serve as a landmark. 


HUGE MACHINE TO TEST 
BUILDING MATERIALS 


A atactine for testing the strength of 
building materials, both by tension and 
compression, is to be installed at Cotum- 
bia University, New York. Said to be the 
largest of its kind in the world, the power- 
ful machine has a pressing and pulling 
capacity of 3,000,000 pounds, more than 
‘equal to the weight of nine ‘heavy-duty 
freight locomotives of the type used on 
the Santa Fe Railroad, 

‘Specimens thirty-five feet long and six 
feet wide can be handled by the tester, it 
is claimed, A new building on Columbia 
‘campus will house the monster, which will 
require a two-story hall for its use. Au- 
thorities believe the machine will be able 
totakecare of all testing jobsassigned toit. 
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How can a gold watch 
be green, white, or yellow 
and still'be gold? Various 
metals that, alloyed with 
gold, produce colors of 
artistic shades were de- 
scribed recently by E. A. 
Capillon, Attleboro, Mass., 
metallurgist, before the 
American Institute of 
Mining and Metallurgical 
Engineers 

The purity or fineness 
of gold is usually described 


fn terms of "carats" Used 
in this way, a “carat” 
means a twenty-fourth 
ert. Thus, “fourteen 
Barat gold” means that 
the, metal contains ten 
parts of alley to every 


fourteen parts of gold 

What that alloy is de- 
termines the color of the 
gold. Silver and copper, 
added to the gold in vary 
ing proportions, produce 
an alloy ranging in color 
from light reenish-white 
to green, yellow, or even 
red. Zine is used in some 
Breen or greenish-yellow 
golds, and nickel and zinc 
together produce the blu 
ish-white color of “white 
" now so widely used in jewelry 


that 


serviceable jewelry. Pure gold (that is, of 
twenty-four carats) is exceedingly 
and soon becomes covered wit 
scratches. An alloy is required to give it 
the hardness necessary to resist wear. 


WORLD SCENES 
DUPLICATED IN 
CALIFORNIA 


A purticatiox of 
nearly every picturesque 
spot on the globe may be 
found charted on a map 
of California which hangs 
in the office of Fred 
Harris, location manager 
for Hollywood motion 
picture companies. He 
claims he can show, with 
1a few simple map point- 
ings, why his state is the 
movie center of the world. 
Having traveled widely, 
Harris says that he has 

that Cali- 
jouble” for 
every unusual square mile 
of the globe. 

The landscape of Hol- 
land, the tractless wastes 
of the Sahara Desert, the 
South Sea Islands, of the 
sublime peaks of Swit- 
zerland are indicated on 
his map. If a movie pro- 
ducer wants a French 
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location like the Riviera, it is the busi- 
ness of Harris to find it. He merely 
walks to his map, looks under “Riviera, 
locates its California twin (the Santa 
Monica Palisades), and phones to the 
Producer that he has found the place 
To get every bit of California’s kaleido- 
scopic country on record, Harris has 
scouted up and down the Pacific const 
for fifteen years, taking notes and photo- 
graphs. He now has a catalogue of 25,000 
photos on file, which he uses for reference 
along with the world-in-a-nutshell map. 


TELEPHONES TESTED 
WITH SOAP BUBBLES 


Few people realize that the upkeep of 
their telephone service depends partly 
on soap bubbles, Yet these are a vital 
element in the “gas pressure” test for 
detecting leaks in the sheaths of tele 
phone cables. When a section of the long: 
distance cable eventually to connect 
New England with the South was being 
laid through the North Carolina woods 
recently, it was pumped full of gas. A 
‘man might be seen tramping from pole 
to pole painting the cable with soapsuds. 
Miler this coating a leak no larger than 
a pinhole in the heavy metal sheath of 
the cable would appear as an air bubble, 

Leaks in the cable sheath must be 
found, as they let in moisture which, 
spreading to the hundreds of wires 
that make up the cable, eats away the 
paper insulation and causes short cireuits 
And interruption of service, ‘The gas pres 
sure which blows the test bubbles is sup- 
plied by pumping nitrogen or carbon 
dioxide into the cable. Careful gage read- 
ings determine whether there is a leak. 
Large leaks may be revealed by a hissing 
sound, or detected (if carbon dioxide is 
used) by running a hand along the sheath, 
since the gasisextremely cold asit escapes. 


aris, of Hollywood, with hie map of California, claims 


"Gan Gnd a “double” for any scenery in the world, 
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Model Making— 
A Hobby and a 


Business 
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Household Aids 


Inventions to Save 
You Time and Work 


150 watts and fw adequate 
‘or an inlividual breakfast 


With » foot on the loop in the handle, this 
Dail le beld steady while dy or oiled mop 
eared’ of dust by turning against blades 


be washed with this device and 


Th 
the pllnger’ is below water 
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‘hisses con the vacuo ener makes the to my 
st imple and easy. ‘There are-no hooks to unlasten 


So it forme thi apy 
Prones on the sides of thie dish drainer ae designed to Scher are ao 
Pain hy ninety ad at hesane Pama os 
Sex“in' the Kitchen or rari: time are 
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You Can Help 


PESSIMIST once defined a patent as a “license to 
litigate."” ‘The continual airing of patent squabbles in 
the papers indicates that this pessimistic designation 
‘of a patent is more than half right. 

One of the principal characteristics of the human race is 
imitativenes. in that particular quality we betray, according 
to the evolutionists, our kinship with the monkey tribe 

‘One man invents'a device which proves profitable to manw- 
facturg and immediately a host of imitators food the market 
with “Chinese copies") If the device was patented by the 

original Inventor, bef legally and morally juste in prose 
ing every infringement. 

he mor, vainble the darica te grate he ampli (> 
ining and the more involved sive becomes the 
resulting ng litigation. ‘The inventor’ tak of marketing and pro- 
tecting his invention is beset with difficulties. He should not 
be burdened further by delays and mistakes in the Patent 
Office which prevent him from obtaining easily and quickly 
lear and valid patent. As is explained in the article on page 
the United States Patent Office is now being operated in a 
manner that undoubtedly is a disgrace. 

Under present conditions the inventor receives his “license 
to litigate” only after such a long delay that it is often of no 
value to him. Congress can remedy this situation, and Congress 
will remedy it if enough people insist. Write your Senator or 
Representative at once! 


Revolution in Food Is Near 


HE can opener, once sneered at as a badge of the ignorant 

‘and shiftless housewife, soon will become the symbol of 
efficiency and the most important tool in the modera home 
kitchen. 

‘A few years ago the diet of the average person was restricted 
to fresh meat from the butcher shop and fresh vegetables from 
the market garden plus a small percentage of food that was 
preserved between seasons by drying, smoking, or other ele- 
mentary means, 

‘At present, as the article on page 44 of this issue indicates, 
civilization has reached the point where we practically are in- 
dependent of seasons in foods. Almost any food product can 
be had at any time of the year, and as the article also shows, 
itis the equal of, or only slightly inferior to, the fresh product 

Looking into the future, it seems logical to believe that there 
will be continued and accelerated scientific improvement in the 
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mmcthods of canning foods, and with further Jmprovements 
a |, inevitably, come corresponding changes in the 
methods of handling food. ‘The butcher shop, for example, 
with its sawdust-covered floor and odor of fresh meat, may 
disappear and the vegetable man, with his enticing array of 
lettuce, carrots, and so on, may join the butcher shop in the 
limbo of forgotten things. 

‘ast stores scientifically designed to handle canned 
with the least possible expense and delay will take their 
If we judge by what_has happened in other lines of human 
progress, it seems logical to believe that the shapes and sizes 
‘of cans will be standardized. Possibly the food store of the 
future will be an automatically operated slot machine. 

‘These changes in the food available are bound greatly to 
influence the handling of food in the home. Perhaps the 
Kitchen as we know it now will disappear. Certainly the con- 
ventional stove is due for a series of evolutionary steps that 
will adapt it specially to the handling of canned foods. The 
stove of the future will have an opening at the top into which 
the whole can is inserted and the entire operation of preparing 
the food, including opening the can, will be automatic. 

‘Then the can opener, which, in'the near future, will be a 
badge of distinction, will also go into the discard! 


Limit the Narcotic Factories 


OYANQTHER page ofthis magazine, Dr. Wi 
ich, a member of Congress and a recognized author- 
ity upon habit-orming drugs, tells of the appalling increase in 
narcotic users in this country. The hundreds of tons of opiates 
which are smuggled into the country annually threaten to make 
the United States the greatest dope-using nation in the world 
‘The average person knows. imately 1,000 people; accord- 
ing to Dr. Sirovich, sixteen of these should be drug addicts. 
‘POPULAR SCIENCE MONTHLY believes that the international 
agreement for the limitation of opiates, which Dr. Sirovich 
proposes, should be advanced with all the pressure of united 
public opinion. ‘The number of factories which are flooding the 
world with destructive drugs must be reduced. Nations like 
England and Switzerland, which are profiteering in the suffer- 
{ng of millions of helpless drug victims in other lands, must be 
forced to curb the activity of their narcotic factory owners. 
By exposing the alarming. truth about the present drug 
situation, Porttax Screxce Moxritty hopes to stimulate pub- 
lic opinion to action against the evils of the traffic in drugs. 


Exploring Comes High 
the net cash value at the present time of every- 


MGURIN 
ing accomplished on the Byrd, Antarctic expedition, it is 
doubtfl iit more than offset the $8,000 which was spet for 
emt perpen 
me basis, the visible net cash value of 
‘of America stacked against the cost of 
his trip a fan even worse showing, and there have been 
countless other exploration trips that have cost large sums of 
money that gave absolutely no visible returns, and also many 
where explorers lost their lives into the bargain, 

However, tothe net accomplishments of the Byrd expedition, 
as detailed in the article on page 26, must be added one definite 
‘and unique accomplishment, The radio has permitted millions 
of people all over the world, whose daily existence is, sur- 
rounded by a humdrum sameness, to enjoy in spirit the theills 
of high endeavor and the daring of the actual explorers. 

Doubiless the sum total of the value of this widely distrib- 
uted human pleasure, in itself, more than offsets the entire cost 
of the expedition. 


They Are Saying— 


Mintia A. Chrysler, Rutgers University paleobotanist. 

“The violent up and down air currents caused by the high 
buildings of New York would, I think, make the mooring of a 
great airship to a skyscraper mast almost impossible at this 
time.”"—Dr. Hugo Eckener. 

“The mule, finally, will be the only rival of the airplane for 
safe transportation in heavy fog.” —Lieut. James Doolittle, fog 
pilot for the Guggenheim Fund experiments. 

“In obtaining a domestic supply of rubber, we have a long. 
‘way to go; but we are getting there." —Thomas A. Edison. 
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From Microphone to YourHome 


N THIS page our artist pictures every step in radio broadcasting 
from the studio performance to your ear 
‘Tons of complicated electrical broadcasting machinery work 
under full load in order to vibrate the diaphragm of your loudspeaker 
which st moet, wehe only secon of 90 Om saa al 
jowever, when you consider that many millions ers al 

cover the colntry are operated in unison with yours, and that broadcasting 
would be virtually worthless if the highest standard of 
technical excellence were not maintained, the vast 
expenditure in time, money, and machinery is amply 
Justified. 

"The exceedingly weak electrical currents from the 
microphone go to the mixing panel. Several micro- 
phones may be used to pick up the same orchestra and 
the tone censor at the mixing panel can control the 
relative volume from each and blend the result into a 
perfect whole. After some amplification at audio fre- 
‘quencies, the result ised to the main control room where 


as riginat- 
ing the program and the other portion 
‘goes out on the land wires to other sta- 
tions in the chain, About every 150 miles 
there is a chain program repeater station 
which boosts the strength of the signals 


ie program, 
broahsting statin, sed into the tran 

ing equipment and pumped into the 
fntennaand radiated with, tremendous 
power. Your own antenna picks up the 
program and your own receiving. set 
‘hmplifes it and then converts it. into 
ound waves that you can hear by means 
Of your loudspeaker. 


Staring a the wore right Nal 


pictured "here, end 
Rome ‘loudspeaker, 


movernanrainien 
Perec aie 
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Why Your 
Sound 
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Radio May 


Queer 


STHLY 


Distortion may occur at many points 


in the electrical 


1 circuit between 


antenna and your ear, especially 
in the audio stages or loudspeaker. 


By ALFRED P. LANE 


OU gan, hear music and human 
speech by radio because of the 
Peers Spt ey 

Physical object can be in only one 
at any one particular time. ‘The dia- 
phragm of the microphone in the broad- 

sting studio, the cone of your loul- 

ker, an the drum of your ear obey 
law. 
Several musical instruments may be 
producing notes of iferent pitch in the 
oadeasting studio at one time, but as 
the diaphragm of the microphone cannot 
be in two places at once, it must vibrate 
back and forth in an irregular way 
response to the effect of the : 
bratiom. Provided there is no distortion, 
the cone of the loudspeaker repeats t 

oot ponent a 

ir in your room into pulsations that 
move the drum of your ear in correspond 
ing irregular movements. ‘These irregular 
movements are separated, by the nerves 
of the ear, into the various sound sensa- 
tions 

“The real marvel of radio is that this 
complicated, irregular motion can be ear 
ried s0 perfectly through the 
various stages of your radio 

‘The slightest change in 
this regular movement of 
the microphone diaphragm 
which, in the form of electri- 
cal vibrations, is: ispicked up by 
your antenna, will throw the 
drum of your ear wide of the 
mark in its effort to inter- 
pret the movement in sound 
sensations, 

Beginning at_ your radio 
antenna, there is, for exam- 
pile, the fect of static— 
either natural or man-made. 
‘This causes. distortion by 
combining with, and there- 
fore changing, the electrical 
impulses. Your ear inter- 

rets these changes as crack- 

ing, grinding, or sizaling 
noises although, of course, no 
such noises actually exist in 
the air. 

‘As the radio waves, plus 
whatever alteration are made 
by static, is passed along 
through the radio-frequency 
amplifier stages of the radio 
receiving outfit, two serious 


Bapo-raoue 
Ma unt 100 suanea, 


BeTecTOR wey cut 
itnan noves 


forms of distortion may be introduced, 
‘The broadcast wave, as it is received 
by your antenna, is spread over a band 
of electrical freqwencies. Too sharp tun 

ing will cut down the strength of t 
rear both edges of the band fa 


reduced to a sq 
violin notes will lose their distinctiveness 


HE other serious distortion which may 
be introduced in the radio-frequency 
stages is cross modulation. This term 
means that the electrical wave you are 
trying to receive may become scrambled 
with the wave from some other station, 
with the result that there may be either 
slight distortion or complete hash. 
ie detector tube in the set, which 
takes the radtio waves and by rectification 
gets them back to electrical frequencies 
that can be converted into sound, mi 
introduce several kinds of distortion. 
IC it fails to rectify uniformly, it lops 
off some of the little kinks which represent 


ney aces 
sine WI HOES 


‘Garage NOISES 


Cone, APE way 
ena ren BF 2b, 
rcauencies 
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the high notes. It may even introduce a 
few kinks of its own which will make the 
music sound a bit queer. If it is over- 
loaded with too heavy signal from the 
io-frequency stages, rectification 

Te Sasol aid te: aaneoner i 
sound as though he were gargling instea 
of talking. 

However, all the distortion that may 
be introduced by the detector tube and 
what goes before it is a mere trifle to 
what can happen after the electrical im- 
pulse leaves the detector and starts 
though the auiio amplifier 

Leaving the detector tube, it must 0 
through the first audio transformer which 
may mangle it almost beyond recognition. 
Hoth the sharp litle Kinks of the high 
notes and the easy broad motions of the 
low notes in the radio waves may be 
flattened out, Also the transformer may, 
in addition, display marked partiality for 
kinks of a’ particular size and therefore 
amplify them out of all proportion to the 
rest of the signal, To your ear, the result 
will be the complete loss of the bass 
drums and bass viol at one end of the 
‘musical scale and at the other the loss of 
all the higher overtones that make it pos- 
sible to distinguish one instrument from 
another. This overemphasis of one fre- 
quency may result in a, disagreeable 

ick whenever a musical instrument in 
the studio sounds a note approaching 
that frequency, 

“The distortions introduced in the first 
audio stage may be made even worse in 
the second, oF power, stage if the trans- 
formers are not up to the mark. Of course 
if the power stage employs two power 
tubes in the pushepull Circuit slight die 
tortions introduced by the tubes them- 
selves will be eliminated automatically by 
the push-pull arrangement. 


FTER the signal has been brought in 
by theantenna, amplified at radio fre= 
quency, detected (rectified), and again am- 
plified at audio frequencies, it still remains 
merely an electrical, equivalent of the 
sound, The next step is to convert it into 
vibrations in the ait which 
will affect the eardrum and 
produce the sensation of 
sound. ‘This operation i 
accomplished by the loud: 
‘speaker. This is a eritical step 
ithe whole process. The elec. 
trical impulses are first. con- 
verted into mechanical mo- 
tion electromagnetically and 
then this mechanical motion 
ig changed to ait motion by 
the cone of the speaker. 
Many forms of distortion 
are possible in the loud- 
speaker, and some of them 
are quite common, Mechan- 
ical parts must have some 
weight and consequently 
ome natural rate of ‘vibra- 
tion, In constructing the 
moving parts of loudspeakers, 
the makers attempt to Ret 
the moving parts so light that 
the natural rate of vibration 
is faster than any audible 
sound, but often it is not pos- 
sible to do this. The loud- 
speaker may, therefore, in- 
troduce distortion by reén- 
forcing some particular tone. 
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HELPFUL HINTS FOR RADIO FANS 


Hook-up to Use Direct Current 


B Batteries Can Be Eliminated Unless Set Has 
High Voltage Power Tube—How to Locate Trouble 


Wiss a 
ternating current wil 
be universally used in 


this country for home lighting 
and the operation of home 
electrical appliances, there stil 
remain many areas in some of 


the larger cities where direct > 
‘current is supplied for use in Peon 
the household. Oat HBS 


‘in such locations, the radio 
set owner is definitely hand 
capped at present because 
nearly all commercially built 
radio. sets are designed to 
‘operate on 110-volt alternat: 

‘current. Connecting such a set to a 
direct current circuit would result in 
blowing the fuses or burning out the 
primary of the power transformer in the 
radio receiver. 

Large numbers of radio set owners in 
such districts are. still using battery 
operated radio receivers without making 
any attempt to take advantage of the 
possibilities of the direct current that is 
available, 

In most districts supplied with direct 
current, the power is brought in from the 
Street on three wires. One of these wires 
is at ground voltage. Another is at 110 
volts above the ground voltage. The 
third is at 110 volts below the ground 
voltage, so that between either of the 
two live wires tnd the central or neutral 
wite there is a voltage of 11 
cause of the polarity 220 volts 
able between the two live wires 

Ordinarily, only two wires are led 
the various apartments, the load being 
divided in the building between both 
sides of the line. ‘This means that al 
though 220 volts D.C. may be available 
in the basement, onl 

ny parti 
pen to be living in an apart- 
ment supplied in this way, you can at 
t rid of the B batteries by con 
structing a simple D. C, B-eliminator. 
‘The circuit is shown on this page. The 
required material consists of a board on 
which to fasten the instruments, an 
ordinary porcelain fuse block, a drop 
cord and plug, one B-eliminator filter 
choke, two twormfd. filter condensers of 
not less than 200 volts working rating, 
fone variable resistance having a range of 
'300 to 5,000,000 ohms, and one one-mfd. 
filter condenser with 200-volt rating. 

‘This apparatus, together with three 
binding posts and a few pieces of in 
sulated wire for making connections, 
will supply you with a satisfactory D. C. 
Beeliminator that will have a constant 
output of ninety volts. The difference in 


vamaout Resstanct 


Diagram of circuit showing a hook-up with direct current that will 
limioate buttery, operate at's low cost, and proce 20) volts 


the output and input, of course, is caused 
by the resistance of the filter choke. 
This type of B-eliminator wil take care 
of any battery operated set except one 
fitted with power tubes that require high 
voltage. If such a set is to be operated 
from ‘the B-eliminator, the 171A tube 
can be removed and a 112A tube sub- 


stituted, 
i t mot be neglected, and 

‘of a one-mfd. filter con- 

denser in the ground lead to the radio set 
‘The wire from the ground binding post to 
the set should be connected to one ter 
minal of the filter condenser and the 
other terminal of the filter condenser 
should be connected to the water pipe or 


AB C’s of Radio 


ANY radia beginners are con 
fused as to the actual advan. 
tage of push-pull audio ampli: 


‘Atle. from. greater 
Fanting abit of he pealepa 


Protec ple re 
ewes oe 
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reasonably well matched, the push 
pall circuit ‘balances the distortion 
produced in one tube against the 
distortion produced in the other so 
that the two forms of distortion 
saysoppone apd cancel ach other 


‘whatever other ground may be 

This condenser is ab- 
solutely necessary to prevent 
possible chances of a short 
Circuit. You may be located 
‘on the side of the power 
where the live wire is 
‘This means that the third or 
beutral wire actually supplies 
the positive current. to your 
» —radioset, andthe live. ‘wire 
which “normally would be 
rounded cannot be connected 
rectly to the, water pipe by 
way of the wiring in the radio 
set, The condenser will stop 
the flow of direct current and permit the 
flow of the radio-frequency current which 
operates through the antenna circuit 
Itis not necessary to make any elaborate 
tests to determine the polarity. Connect 
the B-climinator circuit to the proper 
binding posts on the set and insert the 
wall plug. If the set operates, the polarity 
is right. If it does not, reverse the ws 
plug in the socket and then mark it 
some manner so that you can always 
replace it correctly, 

If you are so located that both sides of 
the three-wire system are available, 
exactly, the same circuit can be used and 
you will have an ideal D. C. supply, at 
‘extremely low cost, capable of producing 
at least 200 volts and consequently 
‘sufficiently powerful to operate the 1714 
tube at maximum volume, Exactly: the 
same circuit should be used and the same 
precaution taken with regard to the con: 
denser in the ground lead, However, if 
the circuit is to be operated on 220 voits 
D. C., it is desirable to step up the rated 
working voltage of the condenser to not 
Jess than 300, 


Locating Queer Noises 


Eveny object has a vibration rate. In 
‘other words it will vibrate back and forth 
very easily at some definite number of 
times a second. In your home, near your 
loudspeaker, are many objects each of 
which has some natural rate of vibration, 
When the loudspeaker sounds a musical 
note with a vibration rate that is the same 
as that of some near-by object, the object, 
‘ill have a tendeney to vibrate. If it 
hhappens to be supported in such a way 
that it is free to follow the air vibrations, 
it will begin to oscillate back and forth 
and in doing 30 will strike against some 
supporting object. ‘The result will be a 
chattering noise that will spoil the music. 
Before you blame the loudspeaker for 
chattering noises, be sure to investigate 
all near-by ornaments, 
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AAs the cars whiased over the t 
‘past Gur, Hank was several eat 
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of the Wil and 
rath heal of Jack: 


Tricks That Add to a Car’s Speed 


Gus Bets on a Sure Thing Because He Knows 
Automobiles and Human Nature—Then He Explains 


something's just got to be done about 
it, Gus,” he complained. “Hank 
bee and that young Jack Landri 
been wrangling with each other 
ofiice till I'm nearly crazy, Go in and 
shoo ‘em out for me, will you?” 


“Shoo ‘em yourself. I've got troubles 
of m 


veteran auto mechanic 
iked” a new piston pin 
and found it way out of round. 

“Another one of them darn ‘eggs,” 
grated, snapping the offending 
the scrap pile under the bench, “What're 
they arguing about, anyhow?” 

“Same old thing,” Joe replied. “Each 
cone claims his car is faster and better on 
hills than the other fellow’s.” 

Gus reached for a clean piece of waste 
and headed forthe ofice. 

‘Young Landrith was pounding on the 
desk in his excitement as Gus strode into 
the office. “Is that so!” he shouted. 
“You know darn well that my car can 
beat yours anytime, anywhere. Every 
time we've had a brush I've licked you!” 

“G'wan,” Hank scoffed. “I didn’t 
even know you were racing me.” 

“You fellows have exactly the same 
car,” Joe interrupted. “What's the 
sense of arguing that way when both cars 
hhave the same speed?” 


own,” t 


By MARTIN BUNN 


“They haven't anything of the kind,”” 
think your car is faster. I'll bet 
twenty bucks Hank can beat you on 

"You're oni” Jack sna 
“Just give mea chance a 

“All right,” said Gus, “Joe and Tl 
meet you fellows at the foot of Shonk’s 
there won't be any trafic. You can race 
up the mountain and then try out again 

mat it Hank?” 

‘Tm willing,” Hank agreed. 


put in Gus emphatically. “Jack, you 
‘or on the level.” 

angrily 
UP sind good 

use for that twent 
Mountain at six tomorrow morning when 
on that level piece this side of it. How 
Don't forget to bring the twenty with 


GUS SAYS— 


WET Sthe use of barking your 
[knuckles cussing around, and 
taking three of four times as long to 
do a job just to save the price of a 
‘couple of special tools? One spavined 
monkey wrench and a dull screw 
‘driver may do for some would be 
fauto mechanics, but the fellow that 
Knows what he's about gets a good 
set of spanner wrenches, a socket 
wrench set, and special tools when 
they're needed. 


Jack called as he left the Garage. 
that makes you so sure Hank will 
wing fog asked ter the two hud gone, 

“Well, know Hank and I know Jack,” 
smiled Gus mysteriously 

“I’m, glad it’s your twenty you're 
risking,” Joe grunted. 

Tt so happens that the road beyond the 
stiff grade up Shonk’s Mountain curves 
away at a gentle slope so that a person 
standing at the top can see the road for 
nearly two miles. Also the top of the hill 
is visible from the bottom. Consequently 
ius, by waving, could signal the con- 
testants when the road was clear. 

“The two cars had drawn up side by 
side at the foot of the hill and as Gus 
waved, they started with a roar, For 
about ‘a quarter of a mile they stuck 
together like a team of horses, and then 
Hank began to pull ahead so that as they 
whizzed over the top of the hill, and 
swept past Gus, he was several car 
lengths ahead. 

‘The result was the same on the level 
road race, 

“Here's your twenty,” said Jack as he 
fished out a twenty-<ollar bill and looked 

it dolefully as he offered it to Gus. 
‘He beat me fair enough,” he added, 
“but I'm blamed if T see how he 
I can drive just as well as he does. 

Gus pocketed the money. “Come back 
to the garage with us,” he said, “and I'l 
tell you how he beat you. 

.” said Gus, when they were all in 
‘Continued on page 140) 


you, 


ie office. 


Joxe, 1930 


POPULAR SCIENCE MONTHLY 18 


POPULAR SCIENCE HOME WORKSHOP 


Articles on Furniture, Models, Toys, Sporting Equipment, and All 
Forms of Craft 


Work—Better Shop Methods—The Shipshape Home 


Westward Ho! 
A Covered Wagon Model 


OM Atlantic to Pacific seaboard 
f tein matter of two days by 
rail and air; yet a short while ago, 
within the span of a man’s life, the 

journey was reckoned in months. io 

neering families forsook the 

comfort of eastern farms 

for a perilous life in rough 

wagons, drawn at a snail’s 

pace, by oxen, bull mules, 

es, at times, by 

men. ‘Theirs was the inc 

ible toil of blasing a trail 

over trackless prairies and 

range after range of craggy, 

forbidding mountains, 

‘When the writer set out to 
find a covered wagon to re- 
produce in miniature for the 
readers of Porvtan Sciesce 
Moxtity, he looked for one 
that was typical of its time, yet sul- 
ficiently well designed to be ora 
mental as well. 

‘A suitable wagon of the Conestowa 
type was at last discovered at the 
Pony Express Museum in Pasade 
Calit., owned by W. Parker Lyon, 
nillionaire ex-mayor of Fresno, 
Calif. ‘The wagon is fittingly sta 
tioned among relics of the old. West 
—ox yokes and chains, hand printing 

wresses, a coach once driven by Buf- 
lo Bill, and hand-drawn fire engines 


By EDWIN M. LOVE, Zauipped with brakes, doubletree and 


singletrees, it is typical of the mule-drawn 
ragon; with these omitted andl 
{ yoke added, it may properly represent 


‘oxdrawn wagon. 

Full size drawings are es- 
sential in. building a model 
such as this. Blueprints have 
therefore been prepared with 
all the necessary details drawn 
full size; these ean be ob- 
tained by sending. seventy- 
five cents for Porutan 
Science Buukraints Nos, 
118, 119, and 120 (see page 
110) 

Useclose-grained hardwood 
such as maple or birch; and 
for metal parts, where solder- 
ing is unnecessary, use al 
‘minum. If sheet aluminum 
not easily obtainable, use a 
cookie sheet for No. 16 gi 
and a thin aluminum pie tin 
for the No. 28. ‘The '% in. 
thick No. 22 gage stock is 
easily made by hammering 
the ‘cookie sheet material 
‘These utensils ean be pur- 
: ooREAR WHEELS. Pals: 

5. Feloes: 
Ave 10% Denber 3. Scribe the inner and outer felloe 
the fet covered warner et St Louis for Oregon an on Siteles on a lat board, dividing them 
December 99, 1830, Fara Meeker. the paoweee waz orn into seven equal parts by stepping 
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around with dividers. Halve these 
divisions and draw the radii. Cut 
fourteen equal segments A. from 
‘rin. stock made from rough 1-in, 
material, Nail seven together on the 
board with brads, covering the 
felloe outlines, and glue the other 
seven on top, staggering the joints 
(see Fig. 1)." By all means use a 
waterproof glue—preferably casein 


glue, which has the necessary 
strength, When dry, scribe circles 
and cut along the outlines with a 
sig saw. 

‘Dress to 34-in, dimensions—an opera- 
tion which can be done in a few seconds 
with a sanding dik"and round the iner 
comers to Hein. radius, 

Spokes: Twenty-eight spokes cut 274 

Yéein. wide, and tapering from 
to 4’ in. in thickness, are scraped and 
filed to. an oval section from the ends to 
within #4 in, of the butts, leaving flats on 
the faces 14 in. outside the hub. Sand 
them smooth 

‘To assemble the spokes, make a form 
B, driving four brads for each spoke 
(Fig. 1). Taper the butts, coat them with 
glue, and place loosely, afterwards driv 
ing the spokes up to the felloe line with 
Tight blows on the ends and then adding 
the fifth brad. Put a cardboard disk % 
in, thick under the butts before placing 
the spokes; and when they are assembled, 


Fig. 4. Bottom view 
‘The rear bolster Cs 


sot shows 


of the hind hounds Hf and 
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ig. 3, The rear bolster C. ‘The underportin is notched to 
teetive the rach U and the hind hounds H (we Fig. 9) 


force on the felloe. If the spokes do not 
all bear tightly against it, wesige them out 
with blocks driven into the wheel center. 
‘The lower oF outer faces of the spokes lie 
flat, there being no dish. 
alte: Tamm the hubs and groove them 
4% in. for the spokes, cutting in 
make the inner faces ofthe back sections 
alittle concave. Remove from the lathe 
and cut off the waste end from a front 
section. Bore a % in. deep hole with a 
¥4-in, bit, bore through the front section 
with a 34in. bit, and saw off. Bore the 
rear inside section with ain. bit. When 
the spoke assembly is dry, glue the hub in 
place, and nail. Also nail the felloe to the 
spokes. Fill the hub spaces between the 
spokes with a plastic wood composition. 
ing: Measure the tire length with 
1 piece of paper around the felloe, allow- 
ing 34 in. for the lap. Cut a strip of 


i, 2. The front bolster D ant 
The wakes Hae all he 


aluminum 4 in, wide, file bevels on 
the ends for scarfs, and rivet to- 
gether with two short pieces of 
aluminum put through No, 50 
holes, Bevel the inner edge on one 


side, and drive the tire over the 
felloe. File to width, and drive in 
the escutcheon-pin tire bolts, 

__ ‘The spoke hub bands are butted at the 

joint and held with brads through No. 60 

holes. ‘The flat bands are scarfed, bound 

with wire, and soldered 

FRONT WHEELS: Use twelve spokes 
and felloe sections, and when assembling 
the spokes put enough cardboard shims 
under the butts to dish the wheels 34 in, 
at the felloes 

BOLTS AND NUTS: Center-punch 
and drill metal of the right thickness, trim 
and file to $4 in, square, and place the 
nuts by driving brads through the holes 
Round carriage-bolt heads are simulated 
‘with short escutcheon pins. 

CLIPS: Hammer radio bus wire flat, 
leaving round legs to-go through the 
yokes, 

HOLSTERS. Frout (D): Shape the 
wood first in the square, and round the 
Jower comers of the tapered ends, Note 


b 
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10 view of the front 
pseembty ‘homing 
sand Hoan Wand sand plate 


the extra thickness of the 
sand plate F in the center. 
“arve a dowel on the low 
cr endl of each stake E to 
fit holes in the bolsters, 
fand cut ring notches. At 
tach the binding irons 
with short brads (see 
Fig. 2) 


‘There is no sand 
plate. ‘The reach socket is 

rdboard colored with 
aluminum paint (see Figs, 
Sand 8) 

SAND BOARD: Des. 
ted by Win Figs. 6 
and 9. Make a cardboard 
pattern, Note rounded parts, sand plate, 
and hound notches, 

AXLETREES: ‘The spindles are solid 
axletree. Square them, rasp off 
the corners, scrape round, and finish with 


sandpaper. 
Cut the skein blanks (skeins shown in 
place at 7 in Figs. 7 and 9) from No. 


28-gage aluminum, using paper patterns, 
and shape them on the axle, nailing the 
tunderedges. Light taps with a small ham: 
mer will round the ends to fit the tapers. 

‘Shape the metal thimbles which fit on 
the axle spindles when in place; cut a litle 
off the ends so that, when driven up, they 
will come tight. Keep them on with end 
plates secured with bolts. ‘The plate is 


Viasembiy, the ea 
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‘ew ofthe complete covered wagon cariage showing the rear baater € 
ne each Cand the cardboard reach acket 


clasped by two clips whose legs rivet the 
nuts. 

HOUNDS. Hind (#): Glue and brad 
together at the forward ends with the 
spacer block / between. Bolt on the bind- 
ing plate and upper iron, and add to the 
underside the reach iron J. Notch above 
and below for the bolster and axle, and 
slue and nail these in place. Make irons 
as shown in Figs. 4, 5, and 9. 

Front (P): Buti the end crosspieces 
and nail, making the tenon ends with a 
plastic wood composition. Notice the 
rosspiece S and fifth wheel R (see Figs. 6, 
7, and 9), and the wooden beads between 
sand board W and axle 0, 

REACH: Designated by U in Fig. 9 


7 


Fie. 7, i 
snsem 
iron 


min Fi 


Tt has a tapering mi 

strap beneath, Use No. 

18 escutcheon pins for 
ids on the up 


Beam: The 


Fold brass for the 
dlevises, Snip. V-notches 
in the folds to enter the 
notches in the tod ends, . 
and solder. See ¥ in Fig. 9 

Lever: ‘The short throw lever shown in 
Figs. 4, 5, and 9 is bound in place with 
wire before soldering. Ie sure that the 
joint is clean before applying the wire 
binding, flux, and solder. 

‘Those readers who wish to simplify 
their model may omit the brake mecha- 
nism, substituting a length of cheap watch 
chain. hooked to the box side, ‘The prac- 

was to loop the chain around a rear 
wheel flloe so that the whel would slide 


In an article to follow in the July 
neue, Mr. Love will tell how to com- 
plete this covered wagon model. 


ig. 9,Peppective view shots the semble 


Als views shoming the construction ofthe rear aude assembly and the brake mechanism 


carrace 
ie plans for construction of this model can be obtained by seadiag seventy-five ceats for Blueprints Nox 118,118, and 120 lace page 110), 
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Hlectroplatina 
An Aid to the Craftsman 


AVE you ever been at a loss to 

know just how to fasten a copper 

tting in place when all that you 

1 apowh wer ras and ion screws? 

nowledge of electroplating in its 

simpler form would have given you the 

answer to this question and to many 
others of a similar nature, 

For small work, the outfit needed is in- 
expensive, and the work will prove to be 
extremely’ interesting. Simple glass. or 
porcelain bowls may be used as plating 
tanks, and_copper wire for the connec 
tions (ae Fig. 2). Since direct current is 
needed in the process of electroplating, 
Ary ells can be used, 

t is best to purchase the solutions in 
the concentrated form and add distilled 
water to them to get the desired volume 
rather than attempt to make them yo 
self. The various plating solutions can 
be obtained from dealers in platers’ or 
jewelers’ supplies in either con- 

trated or salt form, full direc- 
tions usually being furnished on 
each package. Names of dealers 
in these solutions can be obtained 
by sending a self-addressed and 
stamped envelope to the Inform: 
tion Department of Port 
Science MontHLy. 


‘oxide, and scrub again 
with water, Do not 
touch the work with 
the hands after the 
cleaning operation 
hhas been started. 
Figure 1 shows the 
arrangement using 
dry cells as the cur- 
rent source. The cur- 
rent flows from the 
positive (+) pole (the 
center terminal on a 
dry cell) along the 
wire in the direction 
of the arrows to the metal to be deposited. 
which is called the anode. ‘This is hung 
‘one side of the plating tank in the plating, 


solution. From the anode the current 
flows through the solution to the 
work being plated, which is called the 
cathode, 


“The current in passing from the anode 
to the cathode causes the metal of the 
anode to go into solution and forces the 
metal of the plating solution to be de 
posited on the cathode or piece of work 
being plated. From the cathode the cur 
rent lows through the wire to the nega. 
tive pole of the battery, thus completing 
the dreuit 

“The plating bath is always made up of 
the metal to be deposited, together with 
other chemicals to. assist ‘in the electeo- 

hemical reaction. ‘Thus for copper plat- 
ing, we use a pure copper anode and a 
copper solution; for silver plating, a silver 


p05 
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How the Home Worker Can Apply 
Special Finishes to Metals— 
Preparing Various Types of 
Work—What Solutions to Use 


By EDWARD THATCHER 


solution and a silver anode, and so on for 
‘each metal. All solutions should be kept 
entirely separate from each other. 

‘The, various meals to be deponited re- 
quire different voltages. Copper requires 
from 3 to 334 volts; nickel fom 3 to 4 
volts; gold, from 3 to 5 volts; silver, from 
46 to 136 volts; and platinum, from 1 to 
136 volts. 

‘This voltage regulation 
important even for the simpl 


extremely 
form of 


Dating, "Too hgh a voltage wil nuse & 
art ar 


dark, hard, brittle deposit 
rangement for the home shi 
the bottom of Fig. 1. TI 
for very small jobs only, , 

series, and a 30-ohm 
connected in the positive (-+) 
fine to the anode. A 6-volt D.C. volt 
meter may be connected with a switch 
aactoss the line between the rheostat and 
the anode to supply. a means of deter- 
mining the proper voltages. 


FFOR rae gbjects and for quantity 
work, especially wound direct current 
dynamos are used, which supply a volt 
of 10 volts and a current of about 
amperes. The size of the work in the tank 
governs the amount of current to be used. 
A 6-volt automobile generator is satis: 
factory for the small shop if the current is 
suitably regulated with theostats. Com: 
‘mercial installations generally have two 
theostats, one at the generator and one at 
the plating tank. 
‘The anode used should always be of 
slightly larger area than the work. 
Sometimes several anodes are 
hhung about the work. Cast anodes 
of pure metal are used commer 
ly for copper and nickel plat- 
ing, but metal in the sheet form 
may be used as anodes for small 
baths. 
A great deal of external coloring 


In preparing work forthe elec: 
troplatng bath, the metal i rst 
thoroughly polished. It is then 
attached to copper wire, on which 
it will be hung in the plating solu- 
tion, and is dipped into a solution 
of hot Iye and water (34 Ib. caus- 
tic potash to 1 gal. of water). 
Scrub with clean water, then dip 
the work into a solution of 

nide of potassium (2 oz. cyanide 
to 1 gal. of water) to remove all 


DRY BATTERIES 


1. Mow the curreat flows during the plats 
tte tenor heeirap fer te ts te ee clo 


copper bath for a short time and 
then rubbing or polishing off the 
copper in places, Special baths 
and anodes are furnished for 
‘green gold, Roman gold, rose or 
antique, English bright, and many 


other aitrative finishes 


ery heavy coat is to be 
depested ou the eta, tho Week 
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..- but how does it ride 
ona : 
rough road ? 


Charge into a badly torn, rutty stretch 


of road without slackening speed. 


If you are bounced and jostled, be- 
ware .... there can be no safety or 


comfort in a bouncing car. 


Remember, any make of car 
equipped with Houdaille (pro- 
nounced Hoo-Dye) Hydraulic 
Shock Absorbers will ride the 
worst bumps as gently as a 


gull on a rolling sea. 


HO UIDAIILILIE 
SHOCK ABSORBER 


Insist on a 
Rough Road: 
Ride 


Houde Engineering Corporation 
Buffalo, N-Y. 
A DIVISION OF HOUDAILLE-HERSHIEY corPoRATION 


PIONEERS AND WORLD'S LARGEST PRODUCERS OF HYDRAULIC DOUBLE ACTING SHOCK ABSORBERS 


Fie, 2. Glas or porcelain js 
can be wed) as plating tanks, 


is usually removed from the bath 
several times and lightly seratch- 
brushed to lay the metal, and 
then cleaned ‘with, ve, Water 
aand eyanide before it is replac 
in the bath. 

Old plating is removed by a 
processcalled stripping,” which 

ly consists in dipping the 
work into a very strong acid 
pickle. When the old plating 
hhas been eaten off, the work is 
cleaned as previously suggested 
before it is placed in the plating 
bath. 

“The work is washed with clean 
water after plating and dried in 
boxwood or other sawdust. 

To remove lacquer from a 
piece of work, place the metal 
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a hot solution of lye. After the lacquer is 
removed, wash the piece in water and dip 
it in cyanide solution before plating. 

Tt must be understood that all work to 
be plated must be very thoroughly pol- 
ished and all scratches removed, because 
plating will not hide any unevenness in 
the surface. 

aes at ia es 96 eo 

r and gold solutions are heated 
{o "bout 180 depres Fahrenheit bore 
using. Silver and nickel solutions, how- 


- all 
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‘ever, are used cold. A small bath may be 
heated in a good quality white enamel 
kitchen utensil which has a perfect coat 
of enamel with no breaks in it. This 

of come, ot tn be aed or 
else, as practically all plating 
baths are made up of a strong solution of 
cyanide of potassium, which is exceed- 
ingly poisonous. 

Do not under any circumstances get 
your hands in the plating solution; wear 
Tubber gloves as a protection. Since the 
work is suspended on copper wires, it may 
bbe entirely handled by these. The only 
danger in handling cyanide solutions js 
the very remote possibility of getting it 
the mouth or in the slightest cut on the 
hands or the body. Extreme caution on 


the part of the worker, however, will 
eliminate any danger. 
Platers sometimes use what is called a 


regular bath in order to start a firm 


metal deposit. 
Tron and steel are usually first copper 
plated before nickel plating, 
sure 3 shows how the inside of a 


satel vase ay tapas Es 
vase itself as a plating tank, A plat 
copper placed under the vase furnishes 
the negative connection to the current 
source. Dams made of beeswax may be 

lt about the irregular tops of such 
ieces to confine the solution. 


Inhis next article, which ix scheduled 
Sor early publication, Mr. Thatcher will 


tell how to make xpoone, ladles, and tea 
strainers from sheet metal. 


Door Catches and How to Install Them 


extent the shelves of any well: 
tocked hardware store hold the solu- 
tions to apparently difficult problems. For 
‘example, the fastening of a closet or cup 
board door often is accomplished by 
ming 5 omy cel eee or Jom cow 

ated or unsightly lock, catch, or bolt. 
Tis ts not at all necessary when catches 
such as those illustrated may be obtained 
‘and installed with comparative ease. 

‘The friction catch shown at dis an ex 
cellent one for the single door of a book 
‘ase or cabinet, It may be easily in- 
stalled; and a slight push will close the 
door, while a gentle pull will open it. The 
spring. striker of the catch may be fas- 
tened to the inside of the end of the case 
if the door shuts over the ends, oF to the 
door jamb if it is.a closet door. 

“The spring catch illustrated at B oper- 
ates by turning a knob. ‘The catch may 
be placed on either side of the door jamb 
‘or frame, or on the top or bottom of a 
shal, "This catch wil work equally well 
upon a large or small door, upon a single 
door closing over the ends, or on each of a 
pair of double doors so that either can be 
‘opened independently of the other. 

In its various sizes, the friction catch 
illustrated at C may be used on almost 
any door. It will help prevent and cure 


Fe home workers realize to what 


warping and rattling; and even if the door 
shrinks quite badly, the latch will still 
perform efficiently. ‘It may be fitted so 
that it will not show on the face of the 

Illustrated at Dis one of the best known 
devices for holding a standing door—the 
elbow catch. It does not show from the 


Few tools are needed to install any one of 
those St uarfl types ol closet door catches: 


outside and it may be placed cither above 
tr below a middle shell, It also may be 
Placed at either top or bottom of a door, 
brat both places, in which case the doot 
is more likely to be held straight. 
type. of catch ‘an be Teleased only by 
‘pening the other door, hence tis to be 
Prefered ifthe cases to be locked, 

‘The secret latch, illustrated at E; is 
invisible from the face side when the door 
dos The door maybe lowed by 

rushing lightly on it, or opened by Dis 
Ing harder, which releases the catch, ‘The 
latch case’may be either fitted into the 
rood or screwed to the surface of the 


citherright-or left-hand doors and are not 
affected by shrinking and swelling unless 
the door binds, If the door is to be used 
from both sides, a knob or handle may be 
placed on the back. 

At F is shown the push-button type of 


catch. These can be installed on book- 
cases, china closets, or kitchen closets. 
‘The latch is operated merely by pushing 
the button —Davip WensrEx, 


Wate grass or weeds spring up between 
sections of concrete walks or other crev- 
ices, they can be killed by sprinkling salt 
on the cracks or by applying any oil such 
as kerosene or gasoline. 


Jone, 1930 


POPULAR SCIENCE MONTHLY a1 


zm, 


s ay s 
DR. FULTON CUTTING 


Chairman of the Board 
COLONIAL RADIO CORPORATION 


‘OLONIAL engineers are enthusiastic 

about RCA Radiotrons and test all 
Colonial sets with them. It has been re- 
peatedly proven that inferior cubes are a 
serious handicap to complete radio satis- 
faction, for if the tubes do not function 
properly, nothing functions properly. RCA 
Radiotrons are recognized as the standard 
of the industry and are buile with scientific 
precision, So we always recommend RCA 
Radiotrons to owners of Colonial sets.” 


RADIO ENGINEERS ADVISE: 
Replace all the vacuum tubes in your radio set 
with RCA Radiotrons ar least once a year. This 
is the only sure way to maintain good perform- 
ance and minimize disagreeable noises and other 
troubles caused by inferior tubes. RCA Radio- 
trons will give you the maximum in selectivity, 
sensitivity and cone quality. 


Old tubes may impair the performance of the ew 


RCA RADIOTRON CO, Inc, HARRISON, NJ. 


“We always recommend 
RCA Radiotrons” 


UX-245 


POWER 
AMPLIFIER 


Leak for the rod ad black carton and the famous RCA tradesmen 


RCA Radiotron 


THE HEART OF YOUR RADIO SET 


This weal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare & 
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Battie: Ways of Wasdimadking 


In a Series of Twelve Graphic Sketches, CHARLES A. KING 
Shows the Beginner How He May Improve His Craftsmanship 


i 


| = [oe 


e 
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R e€asons JOr 


O7/ Burner 
LEADERSHIP 


2-True Gaseous 
‘This diagrs illustrates the ex- vot 
tremesimpliciyofthe Sent Auto. Flame. 3 - Wiping Wall- 


matic mecha- \ 


ame 
nism, and abows \ wy. 
the reasons for $A) 
its remarkable GHA) 
ry i Y 
dependability GLEE qd 
4 =| 


1- Construction 


Note that there 


is only one mov- = 
af eae 


ing section. 


Note the character of the Silent 
‘Automatic flame—blue with a 
yellow tip. Atrue gaseous flame, | The famous Silent Automatic 


product of scientific combustion. ‘Wiping Wall-Fiame sweeps 

away the insulating layer of gas 
—the principal resistance to the 
flow of heat in ordinary systems, 


'S you study the construction and operation of the Silent Auto- 
A matic Oil Burner, you will no longer wonder that this burner— 
unknown only five years ago—today leads the industry in production 
and sales. 
Along with scientific design that provides maximum heating efficiency 
and fuel economy, the Silent Automatic is so simple and so sturdy that 
long service, free from trouble, is definitely assured. The average 
‘owner may not understand the engineering skill that makes these 
advantages possible, but he does know that he enjoys them, and he 
is quick to recommend Silent Automatic to his friends. 


Right now is the ideal time to investigate, so that next winter will 
find you with your heating difficulties ended for good. Send the 
coupon for further information of real interest. 


Eres 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval af the INST TUTE OF STANDARDS. See pare & 
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Kinks Helpful to Car Owners 


Work behind instrument panel made 


easy with small mirror. 


Cutout is 


used to operate spare tail-light. 


LMOST the 
A™ awk- 
ward place 
around a car to 
do work is back of 
e_ faatramont 
|. Repairing 
the wiring of some 


done quite easily 
with the aid of a 
mirror placed as 
shown in Fig. 1. Any convenient 
mirror will do. ‘Support it so that it wi 
reflect to your eyes the image of the parts 
on which you want to work while you are 
comfortably seated in the front 
Place a trouble light where it wil 
te the work, 


Simple Ice Carrier 


Fioure 2 shows how to make an ice 
carrier from sheet iron about % inches 
thick. Bend it so that it fits over the ed 
of the running board, then drill straight 
through for a bolt which can be held 
place with a wing nut. ‘The two projec 
tions are formed with the aid of a cold 
chisel. If long pieces of ice are to be car- 
ried, it will be well to make two of the 
devices, spaced at the proper distances on 
the edge of the running board 


Fit. 2. Sheet iron ard 
am falte down. makes soon ice camer 


REFLECTION OF 

BACK SIDE. OF 

INSTRUMENT 
PANEL 


Fig. 1. Mirror can be wed as shown when re 
Dale work is being done dash iatruments 


TROUBLE 


Poiling the 
Parts ‘Thief 


Aky device, such 
as a bumper, or 
dinarily can be re- 
moved by a thief 
equipped with a 
monkey wrench 
However, few ac 
cessory thieves 
will aitempt, to 
remove anything 
that appears to be riveted to the frame 
‘or body of the car. You can fool the ac- 
cessory thief by the method shown in 
Fig. 3, if the material is molded over the 
boltheads 
lange rivets. 
painted to match the color 
rounding metal parts. 


Spare Tail-Light 


Ustess the taillight is wired in series 
with the dash light and three-volt bulbs 


BUFFERS. 


IRON CEMENT oF 
PLASTIC WOOD 
MOLDED OVER BOLT 


Fig. 1 Thieves are deceived if bolts are cov- 


cred with iron Cement "and. painted over, 
are used at both points, the motorist 
has no way of knowing whether the tail- 


light is burning. Fig. 4 shows a way to 
wire a generator cutout and a spare 

light so that the extra tail-light wil ight 
at once when the regular tail light bulb 


POPULAR SCIENCE MONTHLY awards: 
each month a prize of $10, in addi- 
tion to regular rates, for the 
best idea sent in for motorists. This 
month's prise oes to Frank Curtis, 
Forest “Hille tl. Tor his. suxzeation 


TAUGHT ‘2M TAILLIGHT” 


Fre. 4, Spare taltght wired to ot generator 
Fafoa So'That iw ‘work sutomaicly, 


barns out Ax sen, neh 
en the elt, the spare 
automaticaly go.ovt. As thee. 


gram shows, current lowing through the 
cutout it winding by way of the 
roular taillight keeps the circuit open, 
through which current can reach the spare 
taillight. When the regular tail-light 
bums out, current stops flowing through 
the magnet and the circuit through the 
spare automatically closes 


Novel Valve Lifter 


Aw oun hammer handle, part of a door 
hasp, two bolts and nuts, a piece of wire, 
and a curtain ring can be made into a 
satislactory valve lifter as shown in Fi 
3 The ring is slipped over a cylinder 
head bolt. ‘Be sure to use strong wire 


Fig, 5. Easy tomakea valve liter at home with 
Thammer hale, bolt, ring, and it of wie 
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\ <HOVE OFF 


What every motorboat owner should know 


What’s wrong 


when your engine suddenly overheats? 
when it lacks power? 


when it goes dead? 


PROBABLY all of which are thoroughly explained in 
“Shove Off,” the Vacuum Oil Company's 

1. Trouble in lubrication or cooling system. new handbook for motorboat owners. 

2. Excessive carbon deposits. Read what the world’s leading specialists 

8, Improper carburetor adjustments, in scientific lubrication have to say about 

re the perce and lt spain of 

©. Gtaflang bax too tight. motorboat engines. You'll find “Shove Off 


packed with handy information on every 
But, it might be any one of a number of — engine problem. 
other common difficulties, easily avoided— We will gladly send a copy free of charge. 


# Mobiloil 


MAIL THIS cCouPON Now! 


‘Vacuum Oil Company, Marine Sales Dept. L-6, 
61 Broadway, New York City. 

Please send me without obligation a copy of your new 
motorboat booklet, “Shove Of erry. arate 
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Making Joints with a Groover 


How to Use This Timesaving Addition to 
the Small Motor-Driven Circular Saw in 
Constructing an Attractive Combination 


Jose, 1938 


Rose Trellis and Garden Gate 


By WILLIAM 


UR story on the operation of port 
able woodworking machines for 
the home workshop would not be 
complete without some mention 

of that important circular saw attach 

ment, the groover, 

Groover cutters are used in much the 
same manner as a circular saw. ‘The cut 
ter is made up of two heavy combination 
saw blades, of rip saws with rather large 
teeth, and a series of fillers. The two saws 
make the cuts on either side, and the filler 
blades chisel out the wood that is be 
"The width of the cut is regulated 
the number of filler 
erted 
fe groover has thi 

i in one cut, a large: 
of different width jroo 


tween. 


of mak: 


urate rabbet 
Tn pllace o al mortise anvl tenon 
type construct ten easier, qui 
er, and almo Ito make an end or 
slip-on mo n joint, ‘The 

th a circular saw blad 

For the construct 

of drawers, too, you will find the groove 
cutter a substantial time 
When you insert the different cutte 
be careful to shift them (Fig. 1) so as not 
to have all the cuts in one place, which 
would result in x rather ch s 
that you have the throat of the saw tabl 
fitting quite closel blade. this ca 


Fig. 1. Arranging the fillers fa a cutter. If pos 
sie, place blades af right angles to each other 


W. KLENKE 

placing a piece of flat board over the open 
jing and then raising the saw so that it 
cuts its own opening. Clamp this boar 
down to prevent motion. It is always 


dangerous to work with an open or wide 
throat, as there is a possibility that the 
wood will slip into the machine 

In Figs. 2, 3, 4, and S are shown a num: 
ber of safety cuts for both the groover and 
circular saw. You will note in Fig. 4 
that a block is clamped against the rip 
ping fence when the cutting-off guide is 
used. As the wood passes by the saw, it 
is free on the fence side. Accidents may 


The trellis can be sed in conjunction with a 


‘occur if your wood binds; but simply by ‘or brick wall or a wooden ganen fence, 
clamping a block in place, this source of 

danger is entirely eliminated. way for this article, since it is a timely 

Thave chosen a rose trellis and gate- subject and lends itself well various 

home workshop machine operations. Use 

press, fit her wood 

¢ Lay out 


the grain 
that is, 

wenly but 

Vaid. One segment 
oa flat en 


nd by 4 in 
i 

n the trellis, set the posts, preferably 

the ground with their ends 

3 the surface, Cut the curved 

top of the trellis before setting the posts in 


Fig. 2 (upper photograph). The hands mast be Fig 3 


‘The groover wed to cut a slip-on end 
bk on the sides and not diectly behind the cut 


tortie. Note the stop block clamped ia place. 


» 
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car 


"I can bring it back if it doesn’t suit?” 


"Certainly, the Studebaker Pledge provides 
(five days’ driving trial for every buyer.” 


You have plenty of time to learn just 
what the used car you select will do 
for you when you buy it on the famous 
Studebaker Pledge Plan. You can 
make your own tests of its perform- 
ance, speed and comfort. And if it 
does not satisfy, you may recurn it 
within five days and apply your pay- 
ment on any cat in stock, new or used! 

Last year, more than 150,000 thrifty 
motorists bought Pledge-backed used 
cars, That's because a good used car 
is always a better buy than a cheap 
car bought new. Most Pledge-backed 


STUDEBAKER. 


Builder of Champions le 


“You have five days 
to test the 
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used cars have been thoroughly recon- 
ditioned to give new-car appearance 
and performance. 

All certified cars sold on the Seude- 
baker Pledge Plan carry a 30-day 
guarantee. And every Pledge-backed 
used car has its price plainly marked 
—one price for every buyer! 

See your Studebaker dealer first 
when you shop for a used car. Get 
the full protection of the famous 
Studebaker Pledge— 
your greatest assurance 
of complete satisfaction! 


(E STUDEBAKER CORP. OF AMERICA 
Div. 146, South Bend, diane 


Please send me copy of “How so Judge  Uned Cat 


87 


| Pledge to the 
on Used Car Sales | 


INVEST 2c 22 se 
YOU MAY SAVE $200 


aes apsckncnoai 
Seana reais 

| Soper 

eee 

me 

| sears 
pod ate] 

chetne 


88 


Fie. 4. When sawing to leneth, 


fence to prevent binding: and ‘thus eliminate the 


order that It can be made to ft psfocti 

Fastea ht tells stripe securely 
to these pons, belng sure to get all mem- 
tee plumby nnd then nal the #4 by 11 

Trellis cronplces In place, ‘The cross 
ble ae cut ut s He ge han the 
Aepth ofthe curved portion ofthe trl 
“Thun Gates ‘Ths oan instruc 
liye machine. peer? and far 

thea a good opportunity Tor you 
fo ase your brerrer, Gat oat all 
the meceaaty Block to the correct 
sizes (see Fig. 6) and smooth the 
surfaces by ripping to thickness 
tnd width on the creular nw and 
then doing all of the jointing on a 
bench plese. 

Voinit, Lay out and cut the 
morivs and Yaons to Bt allow: 
ing for the grooves. Blake the 
circular top for the gate of three 

of segments, which ae 
ind acrewed together, Nex, 
froove the sles and the botton 
tha top rails with 94-in groover 
Assemble. the ute witiy water 
Dol casein glue and nals” Cut 
fhe eps tole the grooves, sal 
td glue them in plate, and care 
fully“ al the voids between them 
with tmall ‘wooden blocks. Nall 
{wo cross strips over the eleven | 


pa suitable wooden Hock against the 
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Figs 


anger of an accideat. 


nish additional strength and. rigidity 
Hang the gate with hand-wrought iron 
strap hinges and fit a hand-wrought latch 
in place (see Fig. 6). This hardware can 
bbe purchased as stock material from any 

fe haniware dealer. 
‘Since the delicately curved 


{ll 
TUL 


Paced lative to the work, and eopectaly the a 


Jone, 1930 


Cutting a miter with the circular saw. Note how the hands are 


right hao 


outline of this type of trellis should stand 
‘out when it is covered with a rose vine, i 
is customary to paint it either a white ora 
light cream 

‘Apply a priming coat of zine and whit 
lead paint and oil mixed with a little tur. 
pentine and drier. Allow several day's for 

this to dry and then putty all nail 

and screw holes with a putty 
made of white lead and whiting 
Apply a second coat of paint 
mixed with a larger amount of 
ray linseed oil and less turpent 
not forgetting to add the drier 
Allow a week for this coat to hart 
en thoroughly and then apply the 
last coat of zinc and lead mixed 
with oil and drier only. If pre 
ferred, a high-grade ready-mixed 
commercial paint of the desired 
color can be used. 

Tt will pay to do the painting in 
a first-class manner, for after t 

ses begin to climb over the tre 
lis, it will be difficult to touch up 
any small spots that may show 
wear from the weather or that 
may reult from the use of poor 
quality of paint 
‘| By varying the depth of the 

trellis (shown as 9 in. in the draw- 

ing), it is possible to adapt this 


splats to give the appearance of an 


intermediate rail and also to fur- {iss 


thon trellis and garden gate. The depth may be 


Seale drawing showing the constractinn of the combina 


design to any requirements which 


Door Bumpers Used in Mounting a Ship Model 


{XEELING that the appearance of ship. 
models is often spoiled by the use of 
fan unattractive and bulky mounting, the 


‘The dimensions of the base maybe 
ariel to Be any Sse ship mate 


writer designed and built the simple and 
yet attractive base illustrated. 

The mounting consists of four cast 
bronze door bumpers having rubber tips 
fon their ends, four metal domes or slides, 
and a piece of stock of a size to accommo. 
date the model. These bumpers can be 
obtained in a variety of sizes, the 25<-in, 
length, however, being the best suited for 
the average ship model. 

In the case of the writer's model, 
base was made 10 in, wide and 2 {t. 6 
long, and the bumpers were placed 44 in 
apart along the width and 1 ft. 6 in. apart 
along the length. The steel domes were 
placed near the comers on the underside 
Of the base and serve as feet 

By varying the dimensions of the bump- 


he 


ers and wooden base, this type of mount- 
ing can be made to fit a ship model of any 
sie —H. L, Wirenen, 


‘The mole ig the Sorreion af the Seat, from 


Blacprints Now 81,52, snd. 83" (pase’ 110) 
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O Thousands of specifications for grinding wheels are necessary 


to meet the demands of rapid production with precision. 


C Schooled men in laboratories ..... engineers afield ..... skill 
and exacting methods in the grinding wheel manufactory. - - - 
C Norton Company, Worcester, Mass. 


GRINDING WHEELS, GRINDING and LAPPING MACHINES, ABRASIVES FOR POLISHING 


eo 


= — a) 
PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE 
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Ways to Cut the Boring Costs 
in a Small Jobbing Shop 


By HECTOR J. CHAMBERLAND 


‘OW is the small jobbing 
machine shop to provide 
4 sufficient supply of bor- 


ing bars and reamers for 
use in the turret lathe? That is 
the next question in our discussion 
of boring problems which began 
last’ month (P.S.M., May '30, 


'a shop had to be equipped 
with every size reamer needed, a 
small fortune would be invested 
in this item lone, To ayold such 
fan expense, a serviceable equip- 
‘ment of boring bars and hae. 
able reamers is a necessity for use 
in both the ordinary turret lathe 
and the heavy-duty vertical tu 
ret lathe, Once an assortment of 
arborsis in stock, the cost of mak- 
ing blacles is small, 

| Some shops prefer to buy ad- 
justable boring bars, because they ean be 
set accurately for both roughing and fn- 
ishing, but bars can be made that are just 
fas accurate and much cheaper. A. good 
design for a shopmade bar is shown in 


Fig. 

‘Fhe slot is mulled in the bar with a 
straight end mill, the radii being left as 
they are. This eliminates the filing of 
flat surfaces, which takes considerable 
time. Corresponding radii are milled on 
the long edges of the blades. The right- 
hhand cutting side is relieved with a 3° 
straight clearance angle, which penetrates 
the slot Y% in. on each side. Unless the 
tool is made to bore to a shoulder, a 
radius of from 1% to #4 in. should be filed 
fon the corners with a 3° eccentric clear- 
ance, and % in, allowance on the length 
for grinding. After being hardened, the 
blade is surface ground for a snug fit on 
the thickness and the width. A wheel is 
shaped to grind the necessary amount off 


1 accurately ground forthe 
{char il va the excelled aise 


the full radius side of the cutter blade. 

‘The blade is then fitted to the arbor 50 
that both comers indicate alike on cen- 
ters, and then cylindrically ground 
to size. Both sides can then be 
relieved as needed by using a cup 
wheel. A 3° clearance angle is 
advisable with a Yin. land for 
brass and bronze, ¥% in. for steel, 
and '% in. for cast iron, 

If the turret lathe is not in very 
‘good shape, boring bars should be 
round to taper. They should be 

rom .005 to 040 in. smaller at their 
back ‘end so as to compensate for 
misalignment, 

If the bore is of a size for which 
no reamerisavailable,aroughingbar 
‘ain. undersize is used first in work 
such as bushings and sleeves. If 

ders are being bored, the fin- 
ishing bar is made .005 in. under- 
and the bore is machine-boned 

to the right size. 


Boring bars are used 
successfully up to 12 
in, in diameter. 

larger bores, the lathe 
style boring tool is 


tunion bushings: Fie 3 


Fic. 2, A special boring and turning tool for use on easton 


‘Facing too! for ruil dil operations 


used, and the work is 
alsomachine-honed and 
d, if necessary 
‘Whether the boring 
bar or the adjustable 
reamer finishes a bore, 


guided by a subetan- 
fer. 

e boring bars, 

reamers of the adjust” 


shopmade. 
generally on hand in 
sizes up to 2 by 1% in. 
and from 2 to4 by in, 


‘ing machined, a bor: 
"and precision oa reamer, 


For 


the tool should be 


able type are never Be 
They are 


‘Their convenienceand economy lie 
in the fact that they can be set to 
dimensions plus or minus to 
accommodate special bores, which 
are often encountered in a jobbing 
shop. Furthermore, they can be 
Kept alway riect condition 
and to exact sizes by grinding 
them all over. 

Any adjustable reamer that has 
been reset should be checked for 
size by a toolmaker or inspector 
before being used. ‘The original 
ke should remain stamped on it 

‘only temporarily. set. plus or 
minus, but it should be returned 
to standard and reset bef ie bet 
turned into the tool crib. “If su 
a reamer has to be reground for a 
different material, the tool should 
be set .010 in, oversize and then 
ground cylindrically, 

Although most reamers are floated, it 
is well to taper them from ,003 to .00S in, 
to take care of any misalignment. A 


He HEADLESS) 
SET" SCREWS 


Fig. A well-tested design for a 
that, Set bce 


ain boring 
iol the bar firmly fn the arbor: 


‘clearance angle of 5° is recommended for 
these reamers, but a land should be 
machined as follows: ¥% in. for brass, 
bronze, oraluminum;.020;n. for tool steel; 
010 in. for machinery steel; and for cast 
iron, a 008-in. land honed to a sharp edge. 
For’ brass, bronze, and aluminum the 
chamfered comers'should be honed to a 
icin. radius and larger, according to size 
In concluding these hints, two other 
tions are given; a special double 
boring and turning tool used on cast-iron 
union bushings and many other turret 
lathe operations, illustrated in Fig. 2, and 
4 facing tool used on radial drill opera 
tions, 3 


ing’ Hela’ down largely to thia—if 
a twist drill, boring tool, or adjustable 
Feamer is 100 percent efieat in tell the 
machinist has his job half done before he 
besn 
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This 
Metal Brain 
Never Slips 


In hotels and banks and offices — where 


er figuring 
progresses beyond the pod-and-pencil stoge — a new 
bookkeeper is ot work. A steel-memoried bookkeeper 
thot carries as high os thirty totols in its head, adding 
or subtracting as entri 


are made, printing items and 


totals, descriptions ond dates, in one operation, on bills 


ond vouchers and record forms. 


Tireless, performing its unbelievably complex jobs at o 
lightning clip, the eccounting mochine is a creature of 
occuracy. Most of its thousonds of parts are made to 


eccuracies of 0.001” ond less — accuracies attainable 


only with the finest precision tools—tools like Storrett 


In serious work, or in your home work-shop, your hands 
will borrow odded skill from Storrett Tools—the tools 
that moster mochi Send the coupon for your 


Catalog No. 25°W' 


THE LS. STARRETT CO, ATHOL, MASS. 
Please send me my free copy of Starrett 
Catalog No. 25 "Wy", 


Name 
‘ADDRESS. 


ov STATE is 


‘0th Anniversary of Storrelt 
Toole 85—1930 
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How Long Should a Thread Be? 


Hexry Sion, Distinguished Authority 
on Machine Shop Practice, Answers This 
and Other Questions on Nuts and Screws 


‘solution of a mystery, so in many 
types of machine shop problems 
there is some minor and generally 

overlooked factor that is responsible for 

success or failure. ‘This article and one to 
follow will call attention to a number of 
the less familiar facts regarding the use 
of threads and threaded parts and will 
fugzest pectin solutions for many of 
the threading problems encounte 
machinists. 

‘To begin with the common jam nut, 
there is nothing wrong in Fig. 1 at A, 
where the jam nut a locks a nut that is 
set up hard on a machine. But the same 
jam hut is m constant source of trouble 
when the firt nut is used in a place 
where it must be nicely adjust 
thown at By because of fis tendency, to 

“grab” and pull the nut to be locked 
Deyond its adjustment. In many cases a 
twentieth of a turn makes all t 
ence between right or wrong even with a 
slow lead, as may be seen from C. By 
simply facing the jam nut as at D, the 
grabbing tendency is reduced to about 
‘one third. 

‘A bad condition in any nut, and 
especially in two nuts working against 
each other, is the not infrequent one 
shown at 2, where bulging thread ends 
crush each other at w and prevent the 


J: 'T as a trifling clue often holds the 


Avoiding trouble with 
fam nts (Fig. 1); "une 
Sjuareness” in mate (Fi 

Tenth (Fie 3) 


OVE 


necessary friction between the faces of 
tb. ‘The nuts should be prop- 
fered as at F. Furthermore, 


sired, it pays to “dish” the contact face 
of the nut as shown ted at G. 

A common and sometimes serious de- 
fect in ordinary nuts—and one which 
aggravates the grabbing tendency of lock 
nuts—is the “unsquareness” of a nut as 
shown in Fig. 2 at A. This trouble, too, 
teat B. For partons et, epee 
as at B. For pa ly 
where the nut runs on a hardened male 
part under heavy pressure, a lopsided 
pull should be avoided, because the 
threaded stem may be sprung and ul- 
timately broken, as illustrated at C. 


SEMPLE and effective devices to square 
the faces of a nut with the thread are 
given at D and E. The former, however, 
should be used only in cases where the 
hole is very nearly central in the nut. 
With the special arbor shown at Z, any 
nut, no matter how eccentric, can be 

wuared. The only condition is that the 


chuck jaws “square” as indicated at F, 
although they may run out of the center 
by almost any amount within reason. 
How long should the thread in a nut 
be? Many mistakes are made in’ re- 
spect to this question. Fig. 3 
at A gives the answer insofar as 
the jam nut is concerned. The 
reduced length of the nut re- 
quires less space, and helps to 
neutratize any small defects in 
squareness. It is, nevertheless, 
still sufficient to give all. the 
strength necessary for locking 


Ly In threads to be used under 
heavy strain, the length of the 
nut sometimes upon 


tehether in case of failure the 
lesser evil would be to allow the 
thread to strip or the stem to 
break. Fig. 3 at B and C shows 
the relation between the thread 
diameter and the length of the 
nut to insure either one or the 
other. This only holds true, 
however, in ordinary cases, and 
‘where both parts are made from 
the same metal. 
Because of the heavy service 
and wear on set screws and Jock 
eek 5h Date bane Se 
‘engage by from 134 to 2 times 
the diameter in the female 
thread, as at A, Fig. 4. It is 
useless to go beyond that. 
Although set screws are sold 
with threaded portions many 
times as large as their diameter 


‘Cleaning threads with one of thei 
types of ceaners. Others are shown ja 


and similar to the one shown at B, it is 
bad practice to use such screws in a long 
threaded hole, as at C, unless there is 
absolutely no help for it. 

‘The aim in making the threaded stem 
long is to give the screw a wide range of 
adjustment for cases similar to D. As 
such screws are hardened and as shrink- 
age usually aggravates the natural lead 
error, excessive friction and jammis 
readily occur when such screws are us 
as shown at C, while no better hold is 
‘obtained than if the thread were 2 diam- 
eters long, Under such conditions, break- 
ae at some pnt low down, a at, ma 
present a difficult problem and may make 
the screw cost literally its weight in gold, 
If a screw is to be used in a long bole, it 
far better to take a got screw and use 
4 pressure pin, as 

Where a thread sed to contin- 
vous wear the male and female part 
engagement should not be less than 2 
diameters long; and 3 and 4 times the 
thread diameter may be advisable, as is 
indicated at A in Fig. 5. Threads that 
are engaged over such a length, however, 
must be very accurate as to lead, or the 
‘only result will be excess friction. How 

ily an ordinary lead error may bring 

this about is portrayed in the diagram at 
B. As lead errors will occur, the best rule 
ee, on uly pechen ts Nene of od 

read, whereve le—say about 
24 times the thread diam liameter, 
IK CONTRAST with the question of 

‘how long a nut may be, it may be in- 

teresting to mention that the shortest full 
V-form nut that allows for anything like 
adequate chamfer is 1°5 threads long, as 
shown at C. Partial threads of square 
form, such as at D, are occasionally use- 
ful where wear is light. If below one third 
the mean thread diameter in length, they 
ray be made in the form of a plug insert 
as illustrated at £. This may take the 
shape of a slab-ended pin, as at F. 
Extremely simple, but inferior for wear, is, 
the plain round pin at G. 

Where the engagement between threads 
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Over sixty years ago Brown & Sharpe 
supplied skilled mechanics with their 
first. micrometer. Improvements and 
additions have been constantly made 
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The “first” tool in 


a mechanic’s kit 


What skilled mechanic would 
think of having a kit without a 
Micrometer Caliper? The vari- 
ety of jobs where it is needed 
and its importance for fine 
work make the micrometer the 
“first” tool in a mechanic’s kit. 


Brown & Sharpe Micrometers. Each 
maintains the high standards of quality 
and accuracy which have made Brown & 
Sharpe Tools famous the world over. A 


until today there are over 400 different 


few representative types are shown here. 


he] 
Micrometer Caliper Micrometer Caliper 
No. 8RS No. 47RS 


Range 0 0 1” by thousandthe of an Range 1” to 2° by thousandth of an 


‘An tanallont Soil Sic making accu 
rate measurements between I"and2"~ 


worite with mechanics. 


Ca 


Micrometer Caliper 
No. 11RS 


Range 0 to 1” by thousandths of an 
inch. 


Micrometer Caliper 
No. 54 


Range 0 40 4” by thourandehs 

Does the = of four ordinary 

Special deign of frame enables the ally suited 
Take measurements over a 

flange ee shoulder. 


Micrometer Caliper 

No. 24RS 
Range 0 to 1” by ten-thousandths of 
an inch. 


Micrometer Caliper 
No. 62 


Range 21 10 3" by thousandths 
het 

Shane of fme esl mene 
wring pec 
siShtcordatie: 


Ten-thousandths can be read as easily 
as thousandehs on an Ordinary mie 


ywa & Sharpe Mfg. Co., 


Brovidence, R.L,Us 


DS cS) 
Brown & Sharpe Tools 


"World’s Standard of Accuracy” 
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VLCHEK 


ALL-PURPOSE 
PUNCH AND CHISEL 
SET 


It's the world's best value. 
Two punches, three chisels, 


of popular sizes, in o handy 
metal iner. Superior 
in toughness for all-purpose 


use because forgedandtem- 
pered under Vichek’s ad- 
vanced laboratory control. 
Produced in great volume, 
and sold at a sensational, 
low price by hardware ~ 
and automotive 5. 


THE VLCHEK TOOL CO. 
CLEVELAND, OHIO 


VLCHEK 


WORLD'S LARGEST 
S OF SMALL TOOLS” 


(©1000 Tae Vien Tote 
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is long and the wear is 
stant, it is best to provide 
some interruption in the nut 
to allow the threads to clean 
themselves and to relieve fri 

tion. ‘Though the advantages 
of this plan are great, it is 


used comparatively _ seldom. 
Such “breaks” may be of a 
variety of kinds. ‘The 


rupted long nut of A, Fig. 6, 
gives less friction, longer wear, 
and at least the same effective 
accuracy as the solid nut at 
B. An elaboration of the same 
plan is that at C, where two 
separate nuts, with space be- 
tween them, prac over 
come one half the lead error, 
be iides distributing wear evenly 
‘over the screw. 


N IMPROVEMED 
an ordinary oil hol 
lustrated at D, where the con- 
tinuation of the hole « forms a 
pocket b, dirt and 
foreign matter have a chance 
to settle, without allowing oil 
to escape. Amore intensive 
‘and oiling action may 

ined by slotting the 
nut lengthwise, as shown at £ in Fig 6, 
What has just been said refers to fe- 
malé threads that are working parts of 
machines or fixtures. Plain bolt nuts that 
are frequently moved may be made self- 
cleaning and easier running without 


‘generally preferable to 
mn for the cleaning on the 
although that, too, may be 
done with a fle as at C, or by milling as 
at D. "The latter is preferable because it 
strips the dirt off more effectively. Even 

hole crosswise through a nut, like 


it shown at £, will prove to be a 


cutting. Unlike taps, they adapt 
selves to variations in thread diameter. 
The spring wire device at B is especially 
suitable for cleaning the threads in 
chucks and faceplates. In common with 
the one at C, it cleans either right- or 
left-hand threads. The cleaner of C may 
also be set to give a slight shaving 


How: plain Bolt nuts may be made self-e 
ty lag notches in ther, and two variati 
the iden (Fig Tc thre thread cleaners (Fig. 8), 
toe of which (C) has a slight shaving action 


action for smoothing any rough spots 
that exist in a nut. 


Mr. Simon will conclude his discussion 
of Uarcading in the June issue. 


Scriber Increases Range 
of Machinist's Dividers 


A surlace-gage scriber clamped to. small 
divers makes it easy to lay Out large ccs 


MECHANIC usually engaged on 
small work may not care to carry 
large cividers for the rare occasions upon 
which he needs them. In this 

event, he can make a small 
pair of dividers serve for laying 
off work otherwise beyond their 
capacity by utilizing the scriber 
of a surface gage as illustrated 
above. The scriber is fastened 
to one leg of the dividers by 
means of the regular clamp of 
the surface gage. ‘The only work 
required is to make a small split 
bushing to fit the surface-gage 
clamp and drill it to receive the 
leg of the dividers—H. Moone. 


IN AN emergency a leather or 
rubber power belt can be laced 
‘with a piece of electrician’s tape, 
twisted lengthwise to form a 
cord a trifle thicker than a 
match.—H. W. Swore, 
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Whittled Model of 
Lindbergh’s Plane 


WHAT could be a more interesting 
toy model to whittle from wood than 
Colonel Lindbergh's new  low-winged 
sport plane? Every ling in ite fuselage is 
symbolic of streamlined speed and grace. 

‘The fuselage can be cut from a 114 in 
diameter curtain pole, Notch the under- 


portion of the fuselage as indicated to 
take the wing andcut in the cockpits with 
4 half-round file. Thin metal is used, for 
the horizontal and vertical tail units. 

A plane ted a peakile ae th only 
tools needed the wing from a 
¥4 by 234 by 11 in, blank of aoltwood, 
such whit pine he ca 

propeller can be cut to shape from 
1 piece of thin metal, and a thin nail oF 
brad will serve for the shaft 
Cigar box, wood 34 in. thick, will be 
satisfactory for the landing gear struts 
Make one complete wheel, cut it in two, 
‘and glue one of the semicircles to each of 
reamlined housings, The landing 
held in place with brads and glue. 
ear and fuselage 
‘fred, the propeller 
ind make all the striping gold or 
—Doxaty W. Chak. 


of the tay. ‘The ailerons canbe 
by grooving lines witha knifepoint. 
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Handymen who want a boring & screw-drivi 
tool that will work any place, will buy tne 


“YANKEE” SPIRAL RATCHET 
SCREW-DRIVER 


2 Serewdeier ltt 1 Blt with Serew-bolder, I BM with Serew-ere © 
alder, 1 Chuck (Hor boing di) 8 T'Cocmeriak: 
“ka (ev joke eltng foe sell wm) sae” 


ERE is u screw-driver that 
drills holes, countersinks 
the holes for the serew= 

Ineads, and drives in the screws 

all simply by pressing on 
the handle. In 
the same 
runs up 


With a bit for small screws, 
another for medium screws, 
a third for large screws, it | 
i 
i 
i 


is three different size serew~ 


. with the *Yan- 


holder Attach- 


places and drives nerews 
‘one-handed, in hard-to-get-at 


be right or left hand, ad chien 


Mpetioss * or a Rigid Serew= 
driver, at will. 

With the spiral movement, 
the drill of bit is revolved by a 
spiral in the tool, 
when handle 
is premed down. 

With ratchet 
movement, you 
tuen drill oF 
bit by moving the 
hand forward and 
back without re- 
leasing your rip 
‘on handle. 

Both spiral and 
ratchet mov 
ments are instant 
ly available. They 
may be used stic= 
censively! sending screw in by 


—— 


A fifth bit holds 
screw-eyen. 


with special chuck for holding 
the drills are supplied for this 
screwdriver. 
Countersink is 
provided, fitting into i 
the tool same as 
serew-bits. 
Sockets for run= 
ning up nuts are 
made to fit into this ! 


‘A simple adjustment makes 
it a IS-ineh serew-driver, or, 


FREE «YANKEE” TOOL BOOK 


"To Help Yon Make Thing. we will send book with action pictures showing the lngenuty In wa 
(ofmeny~ Yankee" Took Mall coupon te NORTH BROS. MFC. CO., PHILADELFHIA, U3. Ac 


Address. 
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PROVED 
PERFORMANCE 


EVEREADY RAYTHEON 
TUBES FOR TALKING 
PICTURES, TELEVISION 
AND ALL INDUSTRIAL 
PURPOSES 


‘These tubes have firmly established their 
position in the fields of talking pictures and 
television, and in the greatly broadening 
field of industrial usage. 

‘The Eveready Raytheon Foto-Cell is a 
long-life tube for talking pictures, television 
aand industrial purposes, such as controt of 
‘Mlumination, automatic counting, . paper 
tenting, color matching and. ethers, Tt 
‘comes in several standard types, oF can be 
‘made to specification. 

‘The Eveready Raytheon Kino-Lamp is 
the first television receiving tube developed 
‘commercially that will work with all 
systems. Each tube is carefully tested. 

We welcome inquiries from everyone 
Interested in talking pictures, television 
‘and Foto-Cell applications of any nature. 


‘The Eveready Hour, radio's oldest 
‘commercial feature, is broadcast every 
‘Tuesday evening at nine (New York time) 
from WEAF over a nation-wide N. B. C. 
‘network of 30 stations. 


NATIONAL CARBON CO., Inc. 
General Offices: New York, N.Y. 
Branches: 

Chicago Kansas City) New York San Francisco 


Unie of 


gad Cordon 
Union Carbide Sien 


Corpsiation 


EVEREADY 
RAYTHE EON 
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For Real Sport Try Throwing 


the Target 


By JACK HAZZARD 


DMAHAWK throwing is all but a 
Tost art, though none the less enter- 
taining and safe, provided a suitable 

hatchet is used. 

Good control demands a light missile, 
and it is possible to lighten the average 
lathing hatchet by hack-sawing away the 
cheeks, half of the hammer-head, and an 
elliptical piece of the blade to form an 
ideal target tomahawk as well as a usable 
little tool for effectively bridging the gay 
between the broad ax and the sheath, 

‘The tool steel edge may prove hand 
sawing, but plenty of oil applied to the 
saw will lessen the work. To file it, you 

have to work off the edges until 
rounded, then worry off the center hump. 

Repeat ‘the process until the desired 

shape results. A grindstone will speed up 

the work, but unless carefully used it is 
likely to spoil the temper of the steel 

The ordinary handle on a lathing 
hatchet will be too short, so it must be 
replaced with a blacksmith’s hammer 
handle shortened to about 14 in. Round 
the end of the handle to a ball, and shape 
and flare it sharply above the ball to 
supply a gripping surface that will pre- 
vent it from slipping from the hand while 
chopping. Having a long handle, it de- 
livers a ‘blow out of proportion’ to its 
weight and will cut accordingly. 


With this type of tart, the face hounds 
can be replaced when they’ become hey cut 


boy 71 tanet male up of 2 in, thick 
‘au iss food siae for the beginner, 


Tomahawk 


The secret of throwing a tomahawk 
in the fact that a properly balanced 
tatchet turns twice over in each ten or 
twelve feet when thrown overhand with- 
‘out snap, and once if tossed underhand. 
The distance can be increased by multi- 
piles of the base range unti 
will be needed to reach the 


A ating hatchet, if Wahtened sulicently jn 
the manner shown, forms an Heal tomahawk 


In throwing, face the target squarely, 
with the right shoulder in line with the 
center of the objective. Swing the toma- 
hawk up and bring it down in an arc 
dicular to the target, and allow the 
ly to swing forward when the ax is 
released with a smooth, snapless motion. 
Keep your eye fixed onthe target and be 
Y of a rebound. should the tomahawk 
fail to strike fair, If properly thrown, the 
blade and handle will spin in the same 
vertical plane, and the edge will strike 
and stick in the target with a sharp, 
lear crack. 

‘Ata range of from ten to twelve paces 
12 in, wide plank is ample for the 
practiced hand, but the beginner may 
need three such planks. A target of 2 
in. thick planks made 3 by 7 ft, and 
supported by 2 2 by 4 in. frame is an 
excellent size on which to practice; and 
if made as shown in the drawing at the 
left. the face can be readily renewed. 
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Chuck for Bits 
and Drills 


[' THE home workshop a wood turning 
lathe can be used for many’ purposes 
besides turning wood. For example, the 
drilling attachment illustrated sees con- 
stant use in one small shop, It isa simple 
matter to make such an attachment to 
fit any lathe, 

Cut a piece of maple or hickory 254 by 
254 by 6 in, for the drill chuck. Set it up 
in the lathe and turn it to a eylinder. 
‘Then turn a shank on the tail end to cor- 
respond to the dimensions of a center 
from the lathe. Remove the tail center 
‘and insert this shank loosely in the tail 
stock. With the spur center engaging the 
wood, turn the stock slowly and at the 


‘hue and the “pusher 
in the talstock are turned from hard map 


‘same time gradually increase the pressure 
with the handwheel until the motor be- 
‘gins to stall. This will burn all the high 
spots on the shank. Set it between centers 
agnin and turn to an exact fit 

‘When the fit is perfect, remove the 
spur center and insert the wooden shank 
into the headstock. Bore a tapering hole 
{n the face of the chuck to the dimensions 
of the square, tapered shank of a regular 
wood bit. If you have no tool small 
enough, you can make one from an old 
saw file 

Grind the shank of thé wood bit a little 
on each side to make the corners sharp, 


Hold the bit with a pair of pliers and use 
the shank sa turning tol to true up the 
hole. 


Be sure the hole tapers clear back 
point, and leave it round. Force the 


be held almost as solidly as if in a 
vy metal chuck, 


lathe, takes a square shank twist drill up 
to sin. in id serves for wood 
bits up to ng it first in the 
tailstock and ‘then in the headstock, 
spindles up to twice the length of a wood 
bit may be bored through. 

‘A preliminary step is needed when bor- 
{ng across grain in hardwood with a wood 
Dit: a pilot hole as large as the lead screw 
of the wood bit must first be made with 
a twist drill, or the bit will lead into the 
wood too fast, 

‘A “pusher” for use in the tailstock, as 
illustrated, may be made in the same way 
as the chuck except that it requires no 

ring. 


Easily Made Lathe 


is chuck works in either end of the | 


POPULAR SCIENCE MONTHLY 


WANTED 
Men with 
tough beards 


\ 


ENTLEMEN: This is a direc 

challenge to men who are hard to 
shave. Men whose stiff, stubbly beards 
make shaving a hardship. Who, in get: 
ting a close shave, leave the skin irritated 
and burning. For these men we have a 
message ... and a challenge. 

A T-day test will convince you better 
than any words of ours. And the trial 
tube is offered at our own risk, be- 
cause we know 
we'll make 
boosters of 86 
‘men out of every 
100 who makeit. 
The coupon 
brings a free 7- 
day supply. 


To learn, at our 
expense, a new 


shaving method 
that brings 5 new 
comforts, 86% of 
those who try it 
never go back to 


old ways, 


Just mail the 
coupon, please 


What our laboratories proved 

Olive oil has long been the world’s 
_gteatest cosmetic lotion. In soap it has 
been preferred by millions, Palmolive 
Soap, which we make, is the world’s 
largest selling soap. Our problem was 
0 apply the olive oil principle to a 
shaving cream, 


An offer to open-minded men 

If you are willing to be shown, give 
us a chance, please. We take the risk, 
not you. Simply mail the coupon and 
proof will come in a 7-day tube of 
shaving cream that we are confident 
will win you. 


PALMOLIVE RADIO HOUR — boas 
strom 930 101630 


es SHAVES FREE} 


sand » can of Paimolive After Shaving Tale | 
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° 
“Here’s the Rule 
You Need” 


‘The FARRAND RAPID RULE 


The Original Rigid-Flexible 
Concave Rule 


On the job, in the office, or 
in the home workshop, you 
will find the Farrand rule one 
of the most practical inven- 
tions in years. It modernizes 
old methods of measuring, 
since it combines the better 
features of the wooden rule 
‘and steel tape without their | | 
many limitations, 


Will measure with equal ease 
straight or curved surfaces, 
and around bends. Six and 
eight foot steel rules coiled 
in a vest pocket sized holder. 
Instantly available for service 
by slight pressure on brakes. 


‘Ask your dealer to demonstrate, 
‘or write to factory for six-inch 
sample of rule strip. 


Manufactured by 


HIRAM A. FARRAND, Inc. 
Berlin, N. H. 


| camera. The cost of such a lens is usu 


Simply Made Telephoto Lens 


“The telephoto lens attached toa camera makes pos 
sible the photographing of objec 


By K ETH B. MURRAY 


HOTOGRAPHERS who make 
Pe professionally, as well as ama- 
teurs who find photography an in- 
structive and interesting hobby, often 
encounter subjects that are difficult to 
take without the aid of a modern tele- 
photo lens. As the name indicates, this 
Isa special lens used with the camera just 
as a telescope is used to aid the eye. 
With the telephot istant scenes 
that are so far away itis dificult to locate 
them in an ordinary picture are brought 
apparently to within a few rods of the 


prohibitive for the amateur, but wi 
‘almost no expense at all one can be made 
from an old glass, field glass, or 
telescope, provided it has lenses free from 
scratches. A glass with as large a lens as 
possible should be selected, for sometimes 
you may wish to make negatives with 
short exposures. 

Tf an opera glass is used, only one of the 
two barrels will be required, therefore one 
sglass will make two telephoto lenses. Re- 
move the lenses and their metal cell 
mounts from each end of the barrel. 


Photograph of stores taken with a31¢ by 434 


Grater camera oa 3 Rasy "day last winter 


st a diaance, 


Select a piece of medium weight card- 
inl and roll it into a cone so that the 

smaller lens will fit securely in one end, 
and the larger in the other, ‘The length of 
the cone should be about equal to the dis- 
tance between lenses when the glass is fully 
extended in its mount, They may be 
held in the cone by friction or, better, 
with cement. This cone, naturally, must 
be #0 designed that the’ smaller end can 
be fitted to the camera by friction; and | 
the fitting must be light-t 
‘camera can be used at an 
dlinary pictures merely by replacing the 
real ene ad tek 

in utilizing an old telescope, the large 
lens is removed and cemented into 8 
cardboard tube. It is advisable to make 
the tube lager around than the lens $0 
none of the corners of the prospective 
pictures will be cut of 

‘The inside of the cone or tube in either 
‘case should be painted a dull, nonretlect- 

i black. India ink or black slate paint 
is suitable. When the lens is installed, 
see that there are no cracks around the 
fends where light can enter and fog a 
picture. It is a good plan to go over the 
‘outside of the cone with paint to match 
the camera. Several coats of shellac over 


a 


taken from the same postion with 
oto lens 


This was 
the same camera fitted with & 
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this will toughen and strengthen the 


cardboard, 

Upon the aperture diameter of the 
smaller lens depends the length of ex- 
Bosure that will be necessary, ‘This may 

e readily governed by the iris diaphragm 
or “stop”; with some glasses it may be 
necessary ‘to stop down the iris to get 

definition over the entire film. 

a telephoto lens it is necessary to 
about twice the exposure customary for 


‘on bright day 
brightly, the stop should be set at about 
f:11 with 1/25-second exposure. 

It is advisable to use a support or 
tripod, as the slightest movement of the 


Rolling the tube of a telephoto attachment 
to ta lens removed’ from an old telescope 


camera is many times magnified on the 
film or plate. This also is true with 
manufactured telephoto lenses. 

‘The, inexpensive grades of opera and 
field. glasses are not corrected for color, 

vet it will be found that pictures taken 

this method in clear weather will be 
quite sharp and entirely suited for any 
but, the finest technical work. 

If your camera is of the plate or film 

ick variety with a focusing ground glass, 
Ie vill be etsy to focus for any distance. 
‘The same, of course, is true of the expen- 
sive cameras having reflecting. mirrors 
With the ordinary roll film camera some 
slight preparation is necessary. A new 
roll of film is used before making the 
telephoto picture. Remove the back, as 
ifto insert the new roll, and hold a piece of 
round glass, shiny side out, on the rollers 
‘over which’ the film passes. Focusing 
then becomes a simple matter. 

Ground glass is usually easy to obtain, 
but if you lack a piece, some very thi 
white tissue paper can be used. The 
kind known as onion akin, or even tiseue 
wrapping paper, will do. It should 
etched taut and glued. to a frame cut 
from heavy cardboard. ‘The tissue side 
is placed against the camera. 


Padded Jaws for a Vise 


WHEN a home mechanic,bas only a 
steel machinist’s vise, it will pay 
him to make removable jaws that can be 
used for woodworking without leaving 
any scratches or dents. Take two pieces 
‘of copper or soft brass approximately 4 
by 6 in, place them in the vise, tighten 
it, and ‘with a hammer drive down the 
metal over ench jaw until it s shaped to 
it. 

Remove the jaws fand glue pads cut 
from felt such as is used on office chair 
seats to theit faces. ‘The finished jaws can 
be made at a cost of about twenty- 
five cents —Cuaxtes R. WitreHouse. 
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Harley - Devi 
$260 feb: factory 


CLIP 
THE 
COUPON 


—any way 
you look at it! 


ororcycuse — the thrills of a 
dozen ports in one! A mount 
that responds instantly to every 

whim — now streaking down the high 

way — now zooming over a towert 

Ball — now just purring along a wind 

ing by-road. A mount to be proud and 

fond of — not just transportation. 

Anrwer the call of the Open Road with 

Jour own Harley Drvidens War glotout 

‘athe Baer What theron 

youll have ths yest! And the tpe 

turn, and. the ‘week-end outings with the 
jal Hatley Davide buncht Cou” So 
te youl weareely notice t= for's Huey: 

Dacidion “i eary to buy, and conte only 6 

pusy cr bos eae 

et your nearest Harley-Davidson Dealer 

Gemonarate the: wonderTal ea) ease 

owe ber, and the ether 1030, mold 

‘RIE about ‘ie Pay-AvYouRide Plane 


HARLEY-DAVIDSON MOTOR COMPANY 
Boe. P. 8. Mibeslee, Wi 
Teverated in your sntorcyle. Send ler, 


Ne 


ANY BLADE 
will give you 
2 More Shaves 


with Mennen Shaving Cream! (and 
‘mean good ones), That's my money- 
back guarantee. shaves are 
better shaves, too. have to be 


when Mennen lather | 
do its stuff well through 2m 

‘Mennen alone gives you two kinds 
of shaving cream... Mentholiced and 
Without Menthol. Both give that 
Clean, comfortable Mennen shave. 
Both build up a fine, quick lather in 
tay water, Meanea Without Menthol 
is'imooth 
lather has 2 triple-cool tingle all ies 
own, Both creams. are typically 
Mennen...thats the main point. 
mny guarantee covers them both. Take 
SOE choice 

jope you doubt my guarantee, 

Tdtikevo prove it, Tileven send you 

trial tube to make the test if you 

‘ied the6-second mas 

yittheanea Skin Hain? fe pelangs 
ThelavigorstingeshnessofyourMen 

in Shave._.cools and conditions Your 


MENNEN 


SHAVING CREAMS 


‘THE MENNENCO., DeocP3.NEWARKNJ. 
lim Hers Send me free ial taeaf Mewes, J. 
{Wry wit ay vaio. 


Name, 
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How to Create Wire Puzzles 


By ARTHUR L. SMITH 


ROWING the onsale wi 
P lustrated in Figs. 
1, 2, and 3, you will find it possible 
to arrange other Wire puzzles of different 
shapes and forms, including monograms. 
In the puzzle shown in Fig. 1, the loop 
Cis to be removed. To do this bar 4 
(Fig. 2) is lifted up and C is inserted 
through ring B. A is dropped down 
through C, which can then be withdrawn 
ig. 3). Other variations are shown in 
Figs. 4 and 5. In these two the wire is 
bent to the shape of familiar objects. 
‘This same principle can be applic to 
the making of monogram pusles, ‘The 
distinguished initials T. A. E. may be ar- 
ranged as in Fig. 6. If there are only two 
letters, as P. S., they can be put together 
as shown in the illustration at the top of 
the page. ‘To solve this, the stem of t 
is brought around to the top projection of 
the P. The wire is sprung downward and 
the stem of the S is inserted through the 
ring A and then over B, which frees it 
‘The puzale may be mae more com: 
plicated, as in the case of the chained 


lone 


res 
‘The basic nla ty 
shows in Fes 


for making one popalar type of 
‘ad several adaptation are Eve 


A monogram puzale devised by Mr. Smith to 
epresent the letters PSPOPCLAK  ScLENCE: 


clephant in Fig, 7. To release the elephant 
from his chain, his trunk A is first inserted 
through ring B. ‘The rings D and C can 
then be worked through the loop of the 
trunk with a little manipulation, Ring C 
isslipped over the trunk, and Dis brought 
through the loop again. ‘C and D are now 
removed, and the elephant remains at 
tached only to the lower combination 

CD, which is taken off by 
the same principle as used 
in the solution of the other 
puzzles, 

‘While the reverse of this 
process will replace the 
elephant, it is rather con- 
fusing. ‘The lower combina- 
tion CD is put on first. Slip 
loop B, and then C, over 
the trunk, after which D ix 

through t c 
Eatipped oft and D and C 
are worked’ through the 
loop. This allows B to be 
lifted off, and the elephant 
is again chained as it was 
at the start 

All the joints in these 
puzzles should be soldered 
inorder to keep the various 
parts in shape. 


Spring Pencil Attachment 
for Shop Dividers 


PAIR of dividers can be converted 
readily into a pencil compass by the 
application ofthe simple spring adapter 
strated. 
‘A piece of .03S-in, music wire. is 


wrapped around a form until the spring 
reaches a length of 134 in. ‘The ends are 


bent around so as to form two hooks. 
‘This quickly made little device has been 
used by the writer for the past thirty 
years and he recommends it for use in 
toolmakers’, sheet metal workers’, and 
machinists’ kits—Roscox B. Boone. 


Gwe and rags sometimes serve effectively 
for making small to furniture. 
Suppose a caster in a chair or table leg has 
‘worked loose and the shank has chafed a 
large hole. Cut some narrow strips of 
rags, saturate them with glue, wrap them 
around the shank of the caster in sufficient 
quantity to fill the hole, and then force the 
caster in place. You ‘may drive screws 
down through the flange of the caster 
into the glued rags, and when the glue 
hardens it will hold them firmly in 
place—H. G. 
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Old Bill Says— 


WEEN tapping holes with small and 
delicate taps, screw the tap wrench 
over the round part of body instead of on 
the square shank, because the wrench will 
slip before the tap will break. This will 
tend to eliminate a good deal of breakage. 


Unless it can not be 
avoided, never use a 
lathe, arbor for a 
grinding job. IE you 
are compelled to, test 
it before you start. 


For a lasting job on 
a bronze bushing, the 
bore should be 
smoothly ground to 
size. 

Use plenty of oil 
when, reaming cast 
iron. Then the reamer 
will not pick up a burr and cut oversize, 
fand it will leave a. smoother hole for 
dowel pins and bushings, 


‘The cutting sections of drills, reamers, 
end mills, and other similar tools will do 
at least three times more work between 
grinds if they are chromium plated. 


If it is possible to reach the adjusting 
screw of a reamer with a wrench, always 
do the ad Sithout removing the 
reamer from the hole, This will help to 
avoid chatter and the formation of a bell- 
mouthed hol 


Pilots of counterbores always should 
be undercut next to the cutting edge 
for chip clearance. 


Save the old reamers under 34 in.; 
these can be made into counterbores or 
end mills in case of emergency. 


Red lead ‘a useful and inex- 
pensive substitute for the blue com. 
monly used for spotting work that is 
being scraped. 


lite,” use a wheel of a more of 
than for high-speed steel, anc 
fone grade softer. 


Where to Look for Other 
Mechanical Articles 


‘ANY short articles of interest to me- 

chanically minded men are scat- 
tered through the magazine in the sec- 
tions preceding the Home Workshop 
Department. If you happen to, have 
missed any of the following, it will pay 
you to turn back fo the pages noted and 
read them. 


Pocket Gage Measures .001 Inch. 
Gun Nailer Carries 150 “Shots! 


‘Timesaving Household Inventions. -.68 
From Microphone to Your Home, 
Why Your Radio May Sound Queer: 
‘Tricks That Add to a Car's Speed 


‘how sms os Cha Re gat mend eth paw Ts die 
ms Ping his mad erp ain an eh al, 


RE-cover cracked plaster with. 
Upson Relief Ceilings 


Now you can get rid of ugly, sprawling plaster 
‘cracks forceer. 

Simply apply Upson Board right over the 
cracked plaster, that has been a source of embar- 
rassment. There is little muss. . . no delay. 

Any good carpenter can do the work in a few 
days. There is no fine, sifting dirt, that means 
general house cleaning. 

You have an interesting variety of authentic 
designs from which to select your decorative 
scheme. The pebbled surface of Upson Board... 
shown in the border of this advertisement . . . can 
be finished in the popular colors of today. 

Upsonized walls and ceilings give a house more 
than new beauty and comfort, They make it easier 
tosell orrent. add morethan their cost toits value. 

The Upson Studios of Decoration and Color 
gladly furnish directions fer application and sug- 
gestive color schemes. Write for booklets today. 

Re-cover one cracked ceiling with Upson 


Board—then you will want to modernize 32% 
your whole house with Upson Board. =3 


sxe Walle snd aig” ahr" 


deka om me aie 


—— 


pra = 


‘Tue Union coarse 
63 Upen Pin, Leck, New York 
(Offer No. 1: Sl we your sew 2 ute bok "Cate 


i nonples of Upon Burd od Pee Ti Venn 
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The $£99629 Shave 
high"C’in Comfort 


‘You can’t keep music from your 
lips when the Ever-Ready coasts 
down your cheeks. The keen blade 
takes off the whiskers so quickly, 
80 comfortably, so smoothly that 
you feel happy all day...Each blade 


gives many more shaves. Be a Sing- 
ing Shaver-buy Ever-ReadyBlades. 
Product of American Safety Razor Corp. 


Ever-Ready 


BLADES 


‘Building a Sunken Greenhouse 
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By 
DALE R. VAN HORN 


te steps lea 
wn belo 


s to cover the | 
ventilators during t weather, 
the greenhouse should maintain 
above-freezing temperatures the 
‘year around in those sections of the coun- 
iry where the winters are not severe; but 
as an extra precaution, a flexible glass 
‘substitute can be stretched across the in- 
terior from the tops of the four walls, 
thus providing a dead-air space above, 


HIS well-designed although some- 
what unusual sunken greenhouse is 
in use in northern Texas, but it 

should prove serviceable in colder dli- 

mates provided the ventilators in the 

roof are covered during winter. Since the 
structure is almost entirely underground, 
the inside temperature is quite constant. 

Provision could be made for heating 

the greenhouse at relatively low cost 

‘The 5 in. thick walls are of concrete 
except the upper ends, which are of sid: 
ing. Each side of the roof consists of two 
large sash hinged to the upper wall edge. 

‘Two ‘in. pieces, set to the roof pitch, 

support the sash: When open, the sash 

leans against posts, as shown in'the draw- 
ing at the right. The center section of the 

root is covered with a sheet iron strip 20 


<— sn ea 


Rates 


in. wide, the edges of which just clear the 
sash when they are closed down. This 
construction provides a ventilating space 


about 6 in, wide on each side, running 
from end to end. 

Inside, the space is filled with concrete 
beds in which the plants are kept. The 


Cros section looking toward the end of the 
door is 2 ft, wide and runs to the top of 


‘rvenhowse anit showing’ the steps, beyond, 


An Attic Shop Has Many Advantages 


WITH plenty of light 
nd good venti 
my attic shop isa very pleas 
ant. place to work in,” 
wrote Frederick C. Has 
sold, of Mt. Airy, Pa., in 
the ‘letter which accompa 
nied this photograph. “‘T 
have spent. many” happy 
hours in this 13 by 13 ft. 
room, for a shop has been 
my hobby since boyhood 
‘The lathe, which has a 
circular saw attachment, 
and the tool grinder are mo- 
tor driven. ‘The scroll saw 
near the woodworking bench 
isa treadle machine that 
was given to Mr. Hassold as a Christmas sold added this comment: 
present in 1880, yet it is still in good your old subscribers, 1 alwa 
Norking condition. “The rear of the shop, Porvuax Scursce Moxmuvy with much 
which is not shown, has a closet for wood interest, and have gained a great many | 
and metal turning tools, shelves for sup- hints from its pages.” 
plies, and another window. Photography is another hobby of Mr. 
Tn concluding his description, Mr. Has- 


‘The well-lighted and neatly aranged shop of Frederick C. Has | 
dK expere withthe camera, he took this photograph hime, 


“As one ‘of 


Hassold’s, 
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for a Fireplace 
By HENRY GEORGE 


UNLIKE 20 many, elumsy, firewood 
boxes and racks, the one illustrated 
below will increase the charm of a fire- 
sy to construct. The 
design of the leg posts may be varied, if 


A box oF rack 
for Tirewood. 


essary, to suit the style of any room 
‘de of the box is determined b 
the space it will occupy and the length of 
the firewood, the slats being made the 
tame length’ as the firewood. It the 
ength of the posts is 
‘nd. tenon. joints 
longer for aditonal. strength 
wood should be used rina 
Make a sti pa- /\™P) | 
per pattern for the 


post, transfer the 
tlesign to the stock, 
and cutout 
posts with a bi 


OF compass sa 
The rough saw-cut 
surfaces make an 
| attractive finish; in- 


deed, if it is neces 
sary'to trim ther 
| with an edge tool, 
roughen the sur 
faces afterwards 
with diagonal 


strokes of a coarse 
rasp, 


pinned mor. 
id tenon joints 
must be laid out 
for a driving 

Tha natural 
is desired, several 
coats of linseed oil 
will enrich the wood 
and prevent season- 
ing cracks. 


SIDE VIEW. 


FRONT VIEW _PARILYIN SECTION 


Working drawings of the Grewood bolder and 
2 detail of the: posts drawn to larger sale 


Graceful Wood Box 
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Small-bubble 
last longer 


shaves 


Colgate’s soaks whiskers 
soft at skin line, Razor 
cuts closer, smoother... 
your shave lasts longer. 


IERE is a vast difference between 

ordinary big-bubble lather, and 

Colgate’s Small-Bubble lather... a differ- 
ence in beard-softening efficiency. 


Colgate’s tiny bubbles seep down be- 
tween whiskers, removing the oil film 
and drenching every hair with moisture 
«right at she base where the razot works. 
‘Thus, your shave is closer... much 
longer-lasting. 

‘The minute you lather up with Colgate’s 
two things happen: 1—The soap in the 
lather breaks up the oil film that covers 
each hait, 2—Billions of tiny, moisture- 
laden bubbles seep down through your 
beard ... crowd around each whisker... 
soak it soft with water. 

A comparative test is easy—just mail the 
coupon, now. We will send, also, sample 
of After Shave, a new lotion...refreshing, 
delightful... the perfect shave finale, 


‘Geand Cencal Pom York Gey 


Please sod me, FREE, the seven-day wal ve of Coleae’s Rapid 
‘Stave Com slo a sumple bowie of “After Shave.” 
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f ii An Easy Towing Boat Trailer 
To Build One Costs Little If the Rear 
End ofa Junked Automobile Is Utilized 


In almost every great So | 
building that is construct By DICK WOOD | 


ed today you will find 
thousands of screws 
doing thousands of im- 


EXCELLENT boat trailer for a ‘This particular work cost the writer $4.50 
V-bottom boat can be made from at a local machine shop. The collar, an 


* ' the rear assembly of an old Ford old bearing taken from a truck, was brazed 
portant jobs, And in the ‘ar and a few dollars worth of lumber and securely, top and bottom, to two 12-n 
majority of cases you will bolts. Anyone who owns a small assort- strips of iron about 34 in. thick. Each end 
find that the builder has ‘ment of tools and knows how to use them —_of these cross strips was drilled to take the 


should be able to finish the trailer in less 6-in. bolts, ‘This collar is to provide for 


selected American than a day, with the exception of the the play crested by the depression of the 
Screws. hitch and collardevice, which isa machine springs. 

shop job. Fora hitch on this trailer, a bar of iron 
American Serews can be counted the total cost, exclusive of tires, should 4 in. thick and 234 in. wide was welded 


firaly in place— not exceed fifteen dollars. The Ford parts into the torque tube; then a. }s-in, hole 
bbe bought from dealers in junk cars was drilled in the end. Instead of this 

bout five dollars. In the accompa: 

06 dst¥o;, $00), Doouaee ing illustrations, part of an extra dive p 

of their sharp gimlet points 

and strong bod 


f are two strai 
2it. long. 


fort 
four at le 
by 42in 


by 4 in. material; U g steel 

th butterfly nuts and wash 

1p ends and eyes at the bot 

" ews for securing the 

clamp rods; six Sin with nuts; and 
two 6-in, bolts 

A snugly fitting collar with crossbars to 


secure the ends of the two-by-fours and 
the hitch represent only a small job for 
| any machine shop or blacksmith’s shop. 


woco macnn store 
scirws Scorws «tours eculs 


AMERICAN SCREW CQ 


the tong end; these 


PROVIDENCE. R.I..U.S.A- Ey tex. the 
ap, Semasctaseesiemecrscameacca feeework 2 the 
Put lt Together With Screws tat 


June, 1930 
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single arrangement, however, it is better 
to attach a good commercial coupler. 
‘The 12-ft. two-by-fours are cut to 
th (that is, shortened if for less than a 
16-ft, boat) and are laid across the spring 
cover in the position shown. A 46-in. 
th of the four-by-four is cut off and 
laid across the two-by-fours directly over 
the spring cover. This piece is drilled and 
bolted down through the center of the 
spring cover and leaves, (three or four 
leaves are ample) and through each two- 


BEFORE soing further, patterns must 
be taken from the boat bottom; these 
can be made from 1 by 4 in. strips.’ They 
are placed across the upturned boat at the 

r places and securely nailed together 
in the center, It is then a simple matter to 
mark the lumber and saw it to fit. Afour- | 
by-four 23 in, long may be sawed in such 
a manner as to make two pieces that will 
be a perfect fit for the bottom of the boat 
after they are secured to the main 4 by 4 | 
in, base. "The cut will depend on the pitch | 
of the ‘V-bottom. 

‘The forward piece is made from the 2 

by 1114 by 42 in, plank and is notched to | 
fi the 2 by 4 ine supports. The stern 
piece ts 2 by 6 by 48 in, and is not 
hotched for the two-by-fours unless nec- 
essary. Both pieces are securely bolted to 
the two-by-fours. 

The trailer, exclusive of hitch, need not | 
be longer than 10 ft, for a 12-ft. boat, as 
the craft can extend 2 or 3 ft. beyond the | 
rear. sup} If the boat bottom is 
straight, itisa simple matter to line up the 
the supports, After they are securely 
bolted, the edges should be rasped off; 
and several thicknesses of burlap padding 
may be tacked on with roofing nails, | 

If the base frame is longer than 81 
ft, Aft, lengths of angle iron bolted to 
the underside of each beam will prevent 
any sagging of the rear support. 

Hels simple matter to bud ina box to 
hold accessories, or even a small outboard 
motor, just forward of the axle. In con- 
structing a trailer of this sort, the builde 
Should alm to get a litte more weight f 
ward than back of the axle, and this 
allowance should take care of the weight 
‘of a medium size outboard motor. Motors 
‘weighing more than sixty pounds should 
be detached from the boat before it is 
hauled. 


Safety Conduit for Lamps 


PRACTICALLY all table, boudoir, and 
similar electric lamps are held together 

« piece of ordinary }4- or 34-in. iron 
Bipe. "Because the thin'dik-covered wire 
scrapes against the pipe, this construction 
is sometimes responsible for short circuits. 
And the hazard is dpubled if the lamp is 
of all-metal construction. 

Any home worker who has to repair a 
lamp can eliminate this possible hazard at 
an expenditure of less than fifty cents by 
substituting a piece of bakelite tubing of 
the same outside diameter as the pipe. If 
pipe fitter’s dies are not available, almost 

pipe fitter will thread and cut the 
tubing for a trifing charge. Scrape the 
inside of the tube at the ends to remove 
the burrs—Crantes R, Wstrenovse. 


‘TO THE MANUFACTURER 
you make product requiring beat 


geSebere 
fg Rewarding ad 


~ oe by Tycos 


ORTHWARD bound from West Indian 


tnd Central American Ports come the 
the lines engaged in 
ings a cargo of some 


rorthees, 

Bat litle, watchful instruments record the 
held temperature so. thet proper eigere- 
tos wy’ be constantly” Spon 
Ue “abeolate necuracy “depends the ale 
trical at the Atria st tbe of thi highly 
nutes fruit 


And on the Ocean Liner -- 
Each year, mighty, vessels set out on long 


Sicators, Taser room ther 
fiat precision to fomure maxsmunyefienc 
nda minimum of operating troubles. Herd 
ico, Tycor tnstruments-the Sixth Sense of 
Indvatey--constantly "perfora helt im 
portant dation 


Jaylor /nstrument Companies 
ROCHESTER, N. ¥., U.S.A. 


Canadian Plant fos Building, Toronto 


Manafactaring Distrihators in Great Brita 
‘Sherr’ Mason, Ends Loosen B17" 
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ruments 


E~ SIXTH ~ SENSE ~ F INDUSTRY 
Tycos Temperature Iast 


INDICATING - RECORDING ~- CONTROLLING 


Feu Lathe Attachments 


How to Make Sanding 
and Sawing Tables— 
A Taper Turning Guide 
and Handy Tool Rack 


By WARREN N. CRAN 


yY CONSTRUCTING the four 
illustrated, it is possible to double 
the sefulneeo any stall ate. 

She fst aceon i'n tae designed 
to it in the hand ret Holder, Figs rand 
2 Nites wed te combate wit s 
sanding disk, emery wheel, or saw, it af- 
fords a ready means of finishing surfaces 
WTreit anges atch otter 

Athlete‘ coal sock of the 

sropel meter is fastened to a piece of 

at plate (about 2 by 4 in.) by welding or 
by tang down prin othe end 

veting it over into a countersunk hole 
in the plate, The top surface then should 
be faced off to make a good job, although 
IP istnotabealtey necewary i cold 
rolled plate is used and the riveting is 
Sacotied wp cxrfaly 

‘The second attachment is a “ular 
saw table made of steel as shown in Figs. 
Bhd 5. the slots at tne font an sides 
are formed by riveting L-shaped pieces to 
ths tale proper A neber ol flee oe 
provided for the rear pivot rod so as 


, foe taper turaag, 


Vig. 3, This circular saw table made 
ol see allows a variety of ight saye- 
Sng to bene on a be 


to accommodate saws having 
various diameters. 
‘A wie throat piece should 
be made if wabble saws or 
dado heads are to be used. 
In mounting the saw on its 
arbor, use flanges of as large 
1 diameter as possible and 
fairly thick, because they 
tend to make the saw run more smoothly 
through their flywheel effect; at the same 
time they reduce the noise by deadening 
the ring of the revolving metal. The 
flanges may be made of soft metal, such 
“type metal” or babbitt, which will 
answer the purpose fully as well as steel. 
igure 4 illustrates the thint device, 
which is used in turning long tapers on a 
speed lathe. After the ordinary type of 
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slide rest has been set to the correct 
angle for turning a taper, it often must be 
moved along the bed to allow a longer cut 
to be made than was foreseen when the 
setting was made. To do this necessitates 
resetting to the proper angle, which is 
sometimes a tiresome job and allows 
errors to creep in, 

‘The auxiliary rest support shown in 
Fig. 4 allows the angle to be maintained, 
and at the same time the rest is free to 
be moved in either a longitudinal or 
transverse direction before being locked 
in place. 

e device consists of two T-shaped 
pieces, the shank of the upper member 

ing through the shank of the lower. 
Besusbentane Gomdod troscsrelocting 
nuts. The head of the upper piece is made 
to fit the T-slot in the slide rest, and the 
head of the lower to fit between the ways 
of the lathe. The fit must be as snug as 
possible and still permit an easy slide. 

In use, the rest is adjusted to the 

wired angle and the lower nut taken up 
tight: this locks the two ‘T-shaped sec 
tions together, thus maintaining the angle. 
The rest may now be moved to any re- 
quired position on the lathe and locked by 
tightening the upper lock nut. 

‘By no means the least in value of the 


inna). A” 
‘upport 


Fg. t. 
slate 


Fig. 6 (at rik. 
View ofthe eb: 
pet showing sm. 


Fig. 1. An 
for grining and sanding. a 
singing cabinet Tor tons, 


four accessories is the last one shown— 
the small tool cabinet of Figs. 6 and 7. 
In this case the idea was borrowed from 
the dentist, but it need not recall the same 
Painful memories. 

‘The cabinet can be made readily from 
almost any scrap lumber around the shop, 
together with one or two cigar boxes for 
drawers. ‘The swinging arm can be built 
up of pipe fittings so that the cabinet can 
bbe turned to the most convenient position 
for the particular job in hand, 


ANY times the home worker is con- 

fronted with the problem of sawing 
a taper on a piece of wood. ‘This can be 
easily accomplished on the circular saw 
if a wooden guide is used. 

On a board that is about 4 in, longer 
than the stock to be tapered and about 
4 in, wide, mark off the required taper. 
Saw and plane the taper to the ines, and 


1 i 
Fie 1, Toe oul ol aot 


‘an be tured at 8 toach (0 
the mest conventent postion, 


plane the opposite edge 
exactly true, using a 
hhand jointer plane or a 
machine jointer. 
Place the | wooden 
guide against the ripping fence with its 
taper facing in. Set the stock to be cut 
against the straight face of the guide and 
adjust the fence so that the stock is in 
the proper position for the cut desired, 
If the taper is on stock that is to be 
used for a chair leg, it will be necessary to 
rrun the taper on all four sides. Saw the 
taper on two adjacent sides and then 
tack the waste wood back in place lightly, 
thus supplying a square guide face to 
allow cutting the taper on the other 
two sides—W. Crvoe Lauseey. 


THE SHIPSHAPE 
HOME 


Installing Kitchen 
Ventilators and 
Other Hints 


‘OT, stuffy, improperly aired kitch- 

es are now as much out of date 

And as unnecessary as old-fash- 

ioned iron sinks or oll lamps. Ventilating 
units that give positive ventilation under 
all conditions can now be obtained and 
installed by any handy man, ‘These and 
other electrical conveniences are described 
in the following discussion, which is, a 
continuation of a series of similar Ship- 


‘The.new types of exhaust fans can be easly 
aqlkly"intaled ‘or taken down by anyoue. 


shape Home articles (P. S. M., Mar. '30, 
p.120; Apr. '30, p.118; and’ May’ '30, 
p. 122) 


What are the best types of fans to obtain 
Jor ventilating a small kitchen? 


‘The type in most common use is an 
exhaust fan which can be set with very 
little work in a window at the top, where 
it is out of the way and does not inter- 
fere to any great extent with the light 
‘The other type fs installed in the wal. 


How is the window ventilator installed? 


Manufacturers have various methods 
and supply full instructions with the 
units. In one popular design the unit is 
‘mounted on sheet steel arranged so that 
it can be fitted to windows of various 
sizes in the same manner as a sliding 
screen. The unit is put in place at the 
top of the window, the steel mounting is 
‘opened up until it fits exactly, and screws 
are driven into the window frame to hold 
it in place 

The electric cord is plugged into a 
near-by receptacle plug or wall bracket. 
If there is none near by, a new recep- 
tacle is installed especially for the fan. 
When turned on, the fan draws out the 
‘odors and hot ait from the kitchen with- 


out causing a draft. An installation of 2 
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on Vaentah compet 


———_— 


and furniture. Try its easy-brushir 


beauty now. 


Special Introductory Offer!—Send one dollar and the name of your 

local paint dealer and receive a full-pint can of Kyanize Geloid Finish, 

a brush and the amazing new booklet incolors—"The Colorful Home. 
‘State color desired. Or send ten cents for book alone. 


BOSTON VARNISH COMPANY 


357 EVERETT STATION 
HUSTON, MASS 


CELOID FINISH 
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ELECTRIC 
STARTING 


EVINRUDE 


ss 
EVINRUDE 


Lockwooo 
WW SEEDS linha, bai 

card Febea-t insisntly to only 

ie 1? faches, Tiller handle 


{olds ‘iowa t9 focen comfortable cxrty= 
Ing handle. Stow anywhere: 


FOLD-LIGHT 


Pull 344 Bors 

cient, Sends 

Sar ReIS eltace eeceerng ab 
wre head sod any 


Write for eat 
Outboard Motors Corporation 


‘Ole Evinrude, President 
ss7o.arth Street 


Miiwacie, Wis, 
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fan of this type is shown on the preced- 
ing page. 


How is the wall type of home ventilator 
installed? 

A hole must be cut through the wall of 
a size to take the main casing of the unit. 
‘The thickness of the wall makes no 
difference. In the type of wall ventilator 


The wall venti 
the for home we 


illustrated above, the act of opening the 
door automatically opens the outside 
shutter and also starts the motor. 


How can an automatic closet light be 
installed? 


The switch 
turns on the light when the closet door 
is opened, and shuts it off when the door 
is closed. ‘It is installed in the inside of the 
door jamb, much in the same way as a 
mortise lock is cut in. The door bears 
against a. plunger which projects from 
the switch. ‘This plunger keeps the 
switch contact open as long as the door 
is closed; but when the door is opened, 
the pressure is released, the plunger 


springs out, and the switch 
contacts close. 


What is the simplest way 


By means of a new combination bell 
transformer and cellar outlet illustrated 


Can’t tel 
where 
the erack 
was 


You can easily make cracked 
walls and celliogs good as 
Rew ith 
Plaster—ehe quic 
Saving mender: Just a 
‘ie water thon ll 
if you wa 
lasting job, he sure tolask for 
Rutland Bacching Plaster 
made by the sccret Rutland 
formula that insures absolute 
*, wall-paper and hard 
me nd Fire 
Chay Con Racland, Vermont 


RUTLAND 
PATCHING 
PLASTER 


Write Today fr Mluntrated Folder 


The Woodworking Machinery Co, Inc. 


250 Neath St. Phila, Pas 


is seal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 
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below. In most basements, especially 
those used for home workshop purposes, 
ain extra light is desirable, and a doorbell 
transformer is an inexpensive and fool- 
proat_accesory that replaces batteries. 
in installing this combination fixture, @ 
standard junction box is used as a re- 
ceptacle, and a 
short piece of 
BX cable is used 
to carry the line. 
‘The bell wires 
fare carried from 
the transformer 
to where the bat- 
teries are located, 
the latter are dis- 
connected, and the 
nected to the bell 
system. 
‘The names of 
the manufacturers 


\, 
FEES from the Informa: 
Combination makes one tion Department. 
cote ‘do double duty, —H. P. Staaxe, 


Bushing Holds Screw for 
‘Turning Operations 


URNING down and facing the heads 

and stems of screws of various 
descriptions isan ever-recurring job 
in any shop,’ While itis easy enough to 
do this work when the screws are long, 
it Becomes problem when they are 

rt ly when it is necessary 
wikcor aah at 

If an hour or two is devoted to making 
8 set of ten or twelve of the type of 
facing bushing shown in the illustration, 


‘The bras bushing held be 
tween the jaws of the chuck. 


almout any. screw 
tan be handled 
‘The bushing, which is made of brass, 
has @ narrow flange in front to align it 
with the chuck jaws. The diameter of the 
opposite end is equal to the greatest 
dlameter of the screw. ‘This will generally 
be equal to the distance across the 
corners of a hexagon, U.S.S. cap serew. A 
convenient length for such a bushing is 
slightly more than the screw diameter, 
inasmuch as shorter screws are practi- 
cally never used. One slit and two slots 
are milled lengthwise in the body as 
shown, so that a three-surface contact 
is made when the screw is placed in the 
bushing and clamped in the chuck —H.S, 


Previousty painted walls can be done 
over in enamel by omitting any sizing 
coat and applying a half-and-half coat of 
enamel and fat paint, and the final coat 
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Start your day right by finishing your shave with 


AQUA VELVA 


‘Try this! When the lather is washed away, next time you 
shave, splash on Aqua Velva! Here's what you'll find. 


First, a sparkling tingle—livening—waking sleepy tissues. 
A real thrill that you'll look forward to each day! 


Then—all day face protection. 
For Aqua Velva is scientifically 
blended to care for the newly 
shaven skin. Helps those tiny 
nicks and cuts, so many times 
unseen. Slightly astringent it 
makes for firmness of face tissue. 
‘And conserves the natural mois- 
ture of the skin so necessary to 
a good complexion. 

‘Aqua Velva gives a happy ending to 
the shave. That's where shaving happi- 
nest belongs. And its fine effects will 
stay with you all day long. 

Aqua Velva is blended by the makers 
‘of Williams Shaving Soaps—Standard for 
90 years. ‘Together the Williams lather 
and Aqea Velvs—Williams Shaving Serv- 
ice—are keeping millions of faces Fi! 

Serpe ect 
Dept Pasa ‘The } Br Wiliaas Co. 
Bidiacbery Couk adome 


Just notice the fine skins of men who use 


Williams 


Aqua Velva for after shaving 
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You Accept This 
REMARKABLE RAZOR SHARPENER 
FREE for 100 days 


STROP SIDE 
TWO AUTOMATIC MACHINES {i535} IN ONE 


| underlined below, for which I inclove. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


blueprints containing working drawings of a 
‘number of well-tested projects. Each subject 
‘can be obtained for 25 cents with the exception 
of certai at require two oF three 
Sheets of blueprints and are accordingly 50 oF 
75 cents as noted below. The blueprints are 


ence Monthly, 
‘Avenue, New York 


Send me the Wueprint, or Uueprints,T have 


dollars enta 

Airplane Models | 90. Rice High Pow: 

50, 36:in. Rise-off-| 81, Risctric Low Pow: 
Ground actor crunie 


97. Queue Blctrc 


ULEGRO, Sharpens All Popular Type Blades 


‘All Gillette Tyves 
Srarbam Dantes 


Y LATHE 


SIZE 9x3, ONLY 


‘Bheetrie 
Shop. Engineering Shop. Mainte- 
‘ndoce Airport, Fiying School and 
Laboraiery. 


WeshipanySouth 
immediately upon re 
aly 20 per cent of Catalog 
price, Bab 

Tooatily 


Fanlor Hack Geared Se 


* South Bend Lathe Works S2.'s:ceteSszt 


oe 
serniee| sk Pet Be 


2, 20 Single Stick 
3255 Feta Punbee 


‘Sr inert 
MoAnI2,  Sehoouer 


Bogen 
65. Sip Simple Block 
busier 


Feice 2h conte each ercept whern otherwlen noted 


o™piaise print naan wid sro veey loa) 


Sine 


City and State 
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Newspaper Used to Make 
Archery Targets 


DURABLE and inexpensive archery 
targets can be made from old news- 
paper and scrap pieces of bag burlap. 
Seven or eight full sheets of newspaper 
are first laid out on the floor and rolled 
into a tube 3 in. in diameter. Three of 
these tubes are prepared, tied together at 
fone end, twisted once or twice to make 
them more compact, and then braided 
together in the familiar three-strand 
method. Another set of these tubes is | 
made and each tube is slipped into each | 


When Permanence is Needed 


‘OF SEVERAL SHEETS 
OF NEWSPAPER 


ROLLS BEADED 
“1 filled in stone bruises in one of 


ADDITIONAL ROLL. / my golf clubs and faced it with 

INSERTED Plastic Wood. It has not cracked 

‘The paper is rolled, brake, and wou! spa nor chipped. Have even used it for 

fashion until the desired lameter is reatbed. tile and burnt places in hardwood 
floors.” 


| of the unbraided ends of the first, set, Mr. E—S— 


‘and the braiding is continued. This 

process is repeated until sufficient braid : 

ts obtained to complete the target. “The screens of our sum- “Then I used Plastic Wood 
‘The targets made by rolling this paper mer cottage were in pretty to fill some holes where a 

braid in the same, manner as rope is bad shape but instead of telephone had been re- 

coiled on the deck of a ship. As the braid buying new ones my hus- Sate After it;wan exaded 

is coiled, the strands are sewed in place band fixed them in A-1 and finished it is dificult 


pli pag hy MR pga condition with Plastic to tell where the holes 
Which should be at least 6 in. If a burlap were.” 

cover is sewed on the paper, it will im- Mrs. J—D— Mr. W— A— 
rove the appearance of the target and 
will also help it to keep its original 
shape—J. V. H. 


PLASTIC WOOD 


Drawing Straight Lines Reg. U.8, Pat, OF. 
Without a Ruler Handles Like Putty ~ Hardens Into Wood 
ines can be quickly drawn 
Re ee ee en, vase Letters such as those quoted above are constantly coming 
thout the aid of a ruler in the manner unsolicited to our offices. We ean only guess at the thousands 
illustrated below. Merely place the sheet ‘of practical daily uses to which Plastic Wood may be put. 


bnpes on, wi ree wan to Se tea We know that it holds lastingly to any clean, dry surfaces 
allow this edge to act_as an invisible that it is waterproof and greaseproof; that it will take paint, 
guide for your pen or pencil. lacquer or varnish perfectly; and that when hard it ean be 
ae Poo ae aad worked with tools and will not split, splinter, chip, crumble 
or disintegrate. It costs little to try—it may save many dollars 

‘on household and industrial repairs. 


Plastic Wood (and Plastic Wood Solvent 
for softening Plastic Wood and cleaning the 
hands and tools after using) is earcied in 
natural wood, mahogany, walnut, oak, 
cedar and other colors by Hardware and 


‘Tubes 25 cents 1 Ib. ean $1.00 
Solvent —25 cent and 50 cent Cans 


Manufactured by ADDISON-LESLIE COMPANY 


SRAWING SHEET 


‘Straight lines drawn im ink, as well as hand 328 Bolivar Street, Canton, Mass, 


‘wating, cam be guied by this simple method 
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SPECIAL INTRODUCTORY TRIAL OFFER 


Sample Package 


The Strongest 
Adhesive Known 


Try CASCO where other glues have 
failed. 

CASCO holds permanently in any 
climate ...on exterior of interior work. 
Sor because it is Waterproof. 

CASCO is a dry powder whi 
‘easily in cold water. 

NO HEATING—-NO ODOR—NO WASTE 
It gives a glue-joint stronger than 
the wood itsell. 

CASCO glues practically everything — 

‘wood to wood, metal, glass, cardboard, 

Teather, cloth or paper—and give it to 
ay. 


mixes 


ASCO trom your hardware, 
pat or hunber dealer 


Trial Box... 106 
3gtb.Can <> 2 406 
Tb. Can > 2: 65e 


‘Also supplied in § and 10 Ib. Bags. 
If not obtainable locally, remit as 
above and we will send direct, postpaid. 
Fill out completely the coupon below 
for a trial package. 


DEALERS-Send for Sales Plan. 


MANUFACTURERS — Consult us 
‘on your glue problems. 


"THE CASEIN MANUFACTURING COMPANY 
‘or orem Fe 
208 Fat tnd ant, Now Yor. 
asc tnd 1p fee 
te foe shen eae wal ekg ot 


Ekkeowirmekoor exe, 
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HOME WORKSHOP 
CHEMISTRY 


BY THE spplication of 2 few. simple 
yet, dependable tests, the discrimi- 
mating home worker can choose 4 good 
grade of lacquer. 

‘The spray test is used to determine 
the quality of spraying lacquer. To per- 
form this test, dilute the lacquer with 
thinner to the tight consistency and then 
adjust the spray gun to deliver a fine mist. 
Spray a cleaned 24 by 30 in. tin panel 


and, as the panel is drying, examine it 
carefully for rough spots resembling the 
‘outside of an orange peel. 4 

If itis necessary to use the lacquer in a 
cold or damp place, its resistance to 
blushing or whitening is important. In 


“The presence of the correct amount ot plas 
Wet is determloed by the cling est 
this ay the panel under the same 
conuitions in which the actual work wil 
be done and then, after an hour's drying, 
examine carefully for white spots. A 
frst cass lacquer should neither roughen 
types of lacquer that are applied with a 
brush, force the effect of the lacquer 
underlying coat of stain, paint, 
or varnish on a previously finished piece. 


‘An old mabogany stained chair leg and a 


board covered with old varnish furnish 


and allow them to dry. Then apply 
lacquer to both types of surfaces in rapid 
strokes with a well-filled brush. 

‘After the work has dried, examine it for 
the following defects: First, lack of 
smoothness; second, particularly on the 
varnished board, blisters caused by the 
softening and raising of the underlying 
coat by the solvent in the lacquer; and 
third, a defect technically called bleed- 
ing, which should be looked for on the 
stained chair leg. Bleeding is a disfigur- 
ing stain in the lacquer due to the color 
‘of the old mahogany coat, which is dis- 
solved in the solvent of the lacquer. 

‘The test for corrosive and acid proper- 
es should be made on any lacquer which 
is to be used on metal. ‘damaging 
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Getting a Move On— 
Getting a Counter On 


Need ROOT 


Counts one for] 
each stroke off 
the press. Price, 
$6.00 (list 


Work at machines, or work on 
machines will move without a 
Counter. Development-work or 
production—just moves! 


‘The matter of “getting a move on" pro- 
duction is largely a matter of getting a 
Counter on your machine, 


ee cee aaa ae 
moves the figure-wheels of a Counter, 
Sra cease aS, 
Hr Set 

See ee 
Novi ROOT 
— 


‘The moat Interest 

Gre_ hidden ‘front the. 'unnlied eye. 
‘and Iineral fe Nave 
“nsct 


Si todels #250 


‘Catalog free. 
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properties can be caused by the presence 
of sulphur ‘compounds in the lacquer 
solvent or from the decomposition of the 
nitrocellulose in the lacquer itself 
Tomake the test, cut and polisha #4 by 
6 in. strip of sheet copper and place it in 
about halla cup of the lacquer. Stand 
the cup and strip in a warm and well- 
ventilated place, as outdoors in the sun, 
for an hour of two and replenish the 
lacquer as it evaporates. Corrosive sul- 
phur compounds are betrayed by brown 
| stains on the copper, while acid causes a 
green discoloration in the liquid around 
the metal 
| Tes the nature of nitrocellulose to cur 
and wind itself into a knot, To control 
| this tendency, the Inequer makers have 
added materials called plasticizers, which 
in the better grades of lacquer ‘wholly 


climinate the tendency of the lacquer to 
pull away from its base. 

‘The, test for the proper amount of 
plasticizer in a lacquer is called the curt 
ing lest, Procure from a stationery store 
8.6 by 8 in, card of the grade known as 
“velvo,”” Apply the lacquer to this cand 
and dry it under the same conditions as 
those under which the actual work will be 
done. Lack of plasticizer evitences itselt 
by a pronounced curling of the edges of 
18 cal ate he eau ie 

‘way to ascertain the strengt 
and Hexibllty ‘of diferent brands of 
lacquers is to remove the dried films from 
This can be done in 

in plates are cleaned 
and then amalgamated by rubbing a drop 
of mercury over them with a soft rag. 
‘The excess mercury is rubbed off and each 
panel is sprayed with a different lacquer. 
Allow these to dry in a nearly vertical 
position. 

‘At the end of four hours remove the 
lacquer films by carefully running a 
blade around the edges and then peeling 
the material off, A good film will be flex- 
ible, even in color, smooth surfaced, and 
strong enough to resist a considerable 
deactag pal seeiad with the Boge 
the same amounts of lacquer, all properly 
thinned, have been applied to the differ- 
cent panels, the strongest and toughest of 
the samples will be the one whose film 
coffe 5 the most resistance to the tearing 
test. This test, however, should be ap- 
| plied as soon as the film is removed from 

H. Hanasos, 


| the panel—V 
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You'll Have More Fun—Do 
Finer, Faster Sawing! 


ALF the fun of making things 
in your home workshop isin 
able to cut wood of metal 
ly, easily and accurately. A 
saw not only takes all the joy 

ut of the job, but spoils material 
and wastes your time and money. 

But what a difference there 
when you use a really fine saw— 
an ATKINS! Its Silver Steel blade 
sings its way across the wood with 
amazing speed and case, leaving a 
clean, smooth cut that any expert 
would env 

For EVERY sawing job in your 
home shop—cross-cutting, ripping 
mitering, tenoning, jointing, dado- 
ing, band sawing, etc.—there is an 
ATKINS Silver Steel Saw to help 
youdothework 
faster, easier 
and better. 

Gircular Saws 
for your electri- 
cally-driven 


gut 


handorbench machines. Dado Heads 
to cut grooves, 30 different Hand 
Saws, headed by the famous 400"" 

ies, “Finest on Earth,” ‘The 
Builder,” or ‘Junior Me- 
* for boys who want a good 
hand saw! Back Saws, Coping 
Saws, Compass Saws, " Keyhole 
Saws, and many others. 

Hack Saw Frames, with the new 
Silver Steel Blue-End blades, guar- 
anteed to cut metal speedier, and 
last longer. Machine Knives for 
your planer, jointer or mortiser, 
Scraper Blades... Grinding Wheels 
rales and Rasps «« Saw Filers 
and Saw Sets . . . Dozens of other 
fine saws and cutting tools, 

Ask for an “ATRINS™ at your 

HardwareStore, 
when you buy 
any saw. Send 
‘coupon for the- 
hepa booklets of- 
fered FREE below. 


E.C. ATKINS & CO., Est. 1857 


428 8. Minos St, 


INDIANAPOLIS, IND. 


Please send me the four Home Workshop Booklets on 


‘Saws, FREE. 


advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8 
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g you ever 


tackled a mountain? 
Maybe it's just a sporty hill in 
the home town... or the broad 
boulevard of the Mohawk Trail 

or just a rough road in the 


High Sierras—wherever it is let 
fan Indian take you up. Then 
you'll know why outdoor men 


prefer Indians. 
Goto your Indian dealer today. ask 
for a demonstration. He'll be giad to 
show you the new improved Indians 
‘Take Your pick. Kick over the mot- 
or, settle m in the spring cradled 
dle ave i he aoe Tigten 0 the 
punching power that throbs from its 
rotor, “Take it out on the road 
Fest for eany stern for snappy B= 
‘way, for almost instant stoppin 

fide will convince you. {II there is no 
Indian dealer neat vou, write us for 
further information. "Tf you are inter 
ested in beeoming the Indian dealer in 
Your territory, state this when you 
write, 


Indian 


MOTOCYCLES 


INDIAN MOTOCYCLE COMPANY 
DEPT. 4ce SPRINGFIELD, MASS. 


Sond me booklet check 
Tnlian SCOUT) CHIEF Q) “FOUR™ 
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You Can Make a Playground of Your Yard by 


Building a Child’s Slide 


By JAMES A. HOSKINS 
Director of Industrial Arts, Fert Collins, Colo 


MALL children find 
endless fun in a 
slide, which is al- 
ways one of the most 
popular pieces of play- 
‘ground apparatus in city 
Barks and school yard, 
ey will get just as — 
much enjoyment from a ~ 
small slide set up in their 
gn back yard or gare 
The’ sturdy slide il 
trated may be mad 
any home workshop at a minimum cost, 
since Iumber_ of standard size is used 
throughout. ‘The materials needed in the 
construction are as follows: 


iy 

4 by 1M Pee ee ts 

HE Do er Se 

Beater 

: ieee 

Ae ertiger rl 

ine eb pee eae 
wer 


RERRRERE 


seg 
fatal 
re 


The objection to many small slides is 
the possibility of their upsetting, but in 
this design the side braces 
eliminate that danger. 
‘The height and slant are 
so planned that there 
little likelihood of ac 


The slide, because of 


side tracing, in partclariy stable and 
12f, ante sae allow it to be tne Indoor aswel at outdoors 


dents, Furthermore, the slide is smal 
enough to be used in the garage or play 
room, and it can be folded up when it is 
necessary to move or store it. 

The ladder is bolted to the slide with 
two bolts placed on each side at the top, 
and the cross brace at the bottom is 
bolted to the ladder and screwed to the 
underside of the slide, When the cross 
brace is removed, the ladder folds up and 
fits into the slide. ‘The side braces are 
hinged to allow secure bracing on uneven 
ground 

‘The floor of the slide should be made of 
tongue and groove material, glued with 
‘waterproof (casein) glue and well clamped 
together. When ths is planed and tho. 
oughly sandpapered, it, will give an ex- 
Callent sliding surface. ‘The for is well 
retnforced by screwing four cleats to the 
bottom; these pieces should extend to 
the edge of the side rails. ‘The steps on 
the ladder are either butt-nailed in place 

oF housed nto the up- 

it sidepiec 

When the slide is com- 
pleted, all but the floor 
should be given two 
coats of good outside 
paint to harmonize with 
the surroundings. Red 
and green are attractive 
and serviceable colors. 
‘The floor should be given 
cone coat of shellac and 
two coats of spar or out- 
side varnish. This will 
provide a smoother and 
‘more lasting surface than 
paint. If older children 
are to use the slide, the 
floor of the slide may be 
waxed 


‘To sors new cement toa 
section laid the day be- 
fore, wash the surface 
well and paint it with 
cement and water mixed 
to a creamy consistency. 
This will make a bond. 
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Leather Traveling 


Case Made at 
Low Cost 


By F. CLARKE HUGHES 


Lange enough to hold tolet neceuities bat seal 
‘enough to ht Into the smallest” traveling bag. 


)R the man or woman who travels, 
the sole leather caseillustrated above 
is an article of genuine utility. It is 

large enough to accommodate the usual 

comb, brush, and other incidentals and at 

the same time is small enough to fit snugly 

in the comer of even a small (rveling 
ag. 

“The materials and tools needed for the 
construction of the case are: a piece of sole 
leather, some good quality linen thread, a 
block of wood the same size as the inside 
of the box, two large sewing needles (pref- 
‘erably bent), an ordinary awl, and a tool- 
ing iron, ‘The latter can be made from an 
old flat file as illustrated in Fig. 1 

‘The leather, which should be $4 in. 
thick, can be purchased from the neigh- 
borhood shoemaker or from any large 
leather or harness shop. 

‘While the dimensions can be varied to 


= 


ig. 1. The layout for the case, four corner de- 
signs, and a suggestion for the toling roa. 
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This Summer... Motor on Water 
at Motor Car Speed 


These Electrically Started Outboards take you anywhere LOGS, ROCKS, 
SNAGS, SHOALS — nothing can stop their tilting propellers 


BS, cuting the waves at motor cat 
Eeale bocebcouph anon ake, 
ripe ber isisk 

and windlng senmne 100 fal of obec” 

tions of too shallow for inboard motor 

Boca to eceare 

afi Shese are now unlocked to cam 

Catneew bax lavictitie colt foheoos 

Complete Onboard Meese ores 

Pomefed by thast bevtlose ase 

This yous Sea, Nocees of steals. 
year Sea-Horses offer electric: 
aod"16." They have the famous Vactatt 

‘Carburetor that increases speed by 200 

03008 pm seduces fadl Cocsuspcon 

by 20% to 30%. 

Alternate firing cylinders in Sea-Horses 

Pango Horse 

the somber and nenaty of ae 


doublir 
sparks. hey have quice Underwater Ex: 
Ruatand FollPivotSeecring—s0 youcaa 


maneuver quickly or reverse instantly. 
Sea-Horse motors are undisputed 
speed champions. They hold more 
ical 1930 records than all other makes 
combined. 


Matched to Sea-Horse motors come the 
azw Johnson Fleet of luxurious boats — 
Smart colors and revol seamless 
watertight ‘Sealite construction, 30% 
lighter in service, 35% stronger than 
ws rad guaranteed to 
udase 


Send your address at once for free beau- 
tifal color-illustrated Boatand Motor Cac. 
slog with prices, and descriptions of all 


“Al dealers carry frt-id service parts 
Seles end service chant bo all ports of the 
country. Partial payment Ferm 
JOHNSON MOTOR co. 

ORSON MOTOR Se 


Enis 


IDHNSON 


Matched UNITS 
SEA-HORSES 


£ BOATS 
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erate ceo ty many een he Howe Werksbcn I am fo 
[d'viah'a band of Savugran Crack Filer 


Ino repairs mace patros damages fruit 


‘Sie wstnar inna) re tora aad 


HAVE YOU A WORKSHOP? 


F you like to work with 

tools, get acquainted with 
Savogran Crack Filler. You'll 
find it the handiest material 
you've ever used. It has a 
thousand uses—for building 
furniture, models, and toys— 
for clever inlay work, build~ 
ing up chipped and damaged 
edges on your work—there’ 
nothing like it. There's a fa 
cination in finding new ways 
to use Savogran Crack Filler. 
And it will pay for itself over 
and over again doing odd re- 
pair jobs around the house. 


BIG ONE-POUND CAN 


35th apa 
won DR 
Title doe No 
tnthgcunth een ale 


SAVOGRAN 
CRACK FILLER 


WILL NOT SHRINK! 


fe 


Savogran Crack Filler won't 
shrink! Press it into place— 
it hardens quickly and the 
job's done for good. Takes 
paint, lacquer, or varnish per- 
fectly. And after it's painted 
it defies detection — per- 
manently. 
Get a can of Savogran Crack Fill 
today from your hardware or palat 
Use ie just 
once and you'd just 
‘as soon give up your 
hammer as be with 
outit. 
SAVOGRAN COMPANY. 
india Whart 
oston = Manvochusetts 


SAVOGRAN 
CRACK 
FILLER 


GERSTNER sons 
‘ayes One 


Ani ow, Nothing tog oul ode 
‘back it pot ontisfed = 


KEEP 
IT BELONGS --IN THE 


OIL WHERE 


CRANKCASE! 
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| suit the taste of the worker, itis advisable 
to lay out the box with extreme care be- 
fore purchasing the stock. 

‘When you are sure that your calcula- 
tions are correct, buy the necessary 
leather, and then lay out the form on the 
inside of the leather, being careful to see 
that the best portion of the stock is avail- 
able for the Ha. 

“The cutting may be accomplished with 
an ordinary knife. When the leather has 
been cut to shape, a small groove should 
be cut along all of the bends in order to 
make folding possible (Fig. 1). This can 


CORNERS SEWED 
OVER A WOOD CORE SLIGHTLY. 
TAPERED TOWARD THE BOTTOM 


Fig. 2. ‘The leather should be thorouahly wetted 
tere the aides are bent ver the wood block 


be done with a wood carver's gouge oF 
with the point of a kai 

Next lay out the exact positions of the 
stitches, placing them 54 in. from the edge 
and Min. apart. 

“The wooden form used in the sewing 
operation should be tapered slightly in 
onder to make its removal easy (see 
Fig. 2) 

Moisten the leather thoroughly and 
bend it around the wooden form as in 
Fig. 2. Wax the linen thread with bees 
wax and proceed with the sewing. ‘The 
needles should be placed so that there is 


‘one needle on each end of the same thread. 
The 


oper method is as ilustrated tn 
JP ithe holes are made with an awl 


be sewed over the box itself, which will 
serve as a form 

‘The decorations, four suggestions for 
which are shown in'Fig. 1, are done with a 
tooling iron, which can be made from an 
old fat fle as previously suggested. 

Tay the design out first in pencil, mois- 
ten the leather, warm the iron, and then 
draw it along the lines of the design. ‘The 


LINE OF 
STITCHES 


CORNERS SHOULD BE SEWED 
arn Apouave stirey such 
AeTue Shoe MAKERS AND 
SADDLEMAKERSUSE. MAKE 
THE HOLES WITH AN AWE 


Fig. 3. The linen thread used forthe stitching 
‘hoaid te well coated with shoemaker’ was 
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USED WHILE WARM 


wat a 
SUGHTY AND 
Fig. 4. The wooden form block should be kept 
Infplace during the entite tooling. operation 


tooling should be done with the form 
block in place (see Fig. 4) 

‘Any simple form of latch or lock can be 
used, These can be obtained in various 
types and sizes at any large hardware 


store 
‘After the latch has been fastened in 
lace, wax the entire box with shoe dress- 
Ing of other wax. If desired, the inside of 
the box may’ be lined and partitioned to 
suit the needs and taste of the user. 


Three Timesaving Kinks 
for Ship Model Makers 


GTEERING wheels for hip models can 
'S) be made from a small piece of bake- 
lite, lead, oF solder, and eight small be- 


laying pins, 
"The rim of the wheel, whether formed 
of bakelite or metal, is cut to an outside 
radius equal to the length of a pin to the | 
shoulder. Divide the rim into eight | 
parts, and drill holes the same diameter | 
as the pins and along radial lines to the 


AZ Bens Pyne 
GAWELITE Aim 


roL01Ne 


Making a stecring whe 
sthape, ad using toot 


hub, ‘The pins are inserted and joined at 
the hub with a drop of solder. 

‘Molding for models can be quickly 
brought to shape by the application of 
the simple kink illustrated. ‘The cutter 
consists of a razor blade fastened to the 
top of the bench with blocks inserted be- 
tween the blade and the bench so as to 
raise the blade the desired distance. Cut 
the molding roughly with a penknife and 
draw the strip through as shown. 

If round toothpicks, instead of nails, 
are used along the deck, it is possible to 
improve the finished appearance of any 
model. Drill a hole slightly smaller than 
the toothpick, insert the toothpick in the 
hole, and cut'it off neatly fush with the 

‘Witttast HeNxtxc. 
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Sustained Speed with NICHOLSON FILES 


us 


imaginary 
starting line 


Ar the drop of the starter’s flag, 
the transport plane must leave its 
imaginary starting line and main- 
tain a speed of anywhere from 
eighty to a hundred miles an hour, 


to make its run on scheduled time. 


Sustained filing speed is just as im- 
portant to the mechanic as sus- 
tained flying speed is to the pilot. 
For sustained filing speed, use Nich- 
olson Files. The shape of their teeth 


gives extra service,the temper of the 
special file steel means longer life. 


You can get Nicholson Files in 


many shapes and sizes from your 
hardware or mill supply dealer. 


NICHOLSON FILE CO. 
Providence, R.1., U.S. A. 


‘This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8: 
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ae ige) 
make old 
shingles 


color chart 


Wuy not give the old shingles 
on your roof or sidewalls a new 
Tease on life — new beauty? 
Creo-Dipt Brushcoat Stains will 
renew the color and preserve 
them against rot and decay. 

Easy to apply—one brushcoat is 
usually sufficient. Inexpensive. 
Come in all the rich soft shades 
that have made Creo-Dipt 
Stained Shingles famous for their 
lasting beauty. 

Ask your lumber or paint dealer 
abou Creo-Dipt Brushcoat 
Stains . . . how little they cost. 
Mail the coupon, 


CREO-DIPT 


BRUSHCOAT 
STAINS 


FREE color card 


’Way Over 
Housetops! 


sete stumme se WY 
oA et ne / 
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This Nut Bowl Has 
a Place for the 
Empty Shells 


W'TH its two compartments, the 
‘outer for fresh nuts and the inner 
for empty shells, the nut bow! illustrated 
fe and useful piece for 
decorating the dining table or sideboard, 

it is also an excellent problem for the 
amateur wood tumer, 

While almost any evenly-grained piece 
of stock can be used, mahogany or walnut 
is preferred because ofits fine appearance 
when finished. Fas- 
ten a 3 by 1034 by 
1034 in. piece of 
stock to an Sin. 
faceplate and pro- 
ceed by turning the 
sides and bottom of 
the bowl to. the 
shape illustrated. 
This portion of the 
turning can be done 
with a carefully sharpened scraper tool 

Alter the sides and bottom of the bowi 
have been brought to the desired shape 
and thoroughly sanded, stain and fill 

th a wood filler of the desired shade. 
Next, apply two coats of high-grade var- 
nish, ‘rubbing each coat down, with fine 
pumice stone and oil and finishing the 
last coat with rottenstone. All of the 
finishing process should be carried out 
while the work is still in the lathe. In 
this way an extremely high polish can be 
obtained. 

Remove the bowl from the faceplate 
and fasten a 2-in. piece of pine of the 
same diameter in its place. In this piece 
cut a recess having a diameter equal to 
the outside diameter of the rim on. the 
bottom of the bowl and a depth a little 

tof the bottom 
cut to size, fit 
the tim of the bow! into it until a tight fit 
is obtained. Push the bowl into this 
chuck and turn the inside to shape, being 
careful not to make the sides and bottom 
too thin. Sandpaper the inside and finish 
it before removing the bowl from the 
‘wooden chuck. 

‘The holes for the nutcracker and picks 
can be bored with drills of the correct 
size, the two large holes being drilled to 
fit each leg of the nutcracker. If desired a 
protecting ring of felt or other material 
an be glued to the underside of the bot- 
tom rim—Ricuazo Guaves. 


he Sloe Aegon 


KINGSBURY Bih2 TOYS 


Plan and sectional views of the bow! showing 
the constraction and necessary dimensions 
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Perfect Screw Points 
Make Easy Boring 


‘This little screw-threaded point 
is as important on a bit 
propeller’ on plane 


after it. 
wre and makes easier bor= 


ng. 
All genuine Russell Jennings 
‘Auger Bits haye especial atten= 
tion paid to the design of the 
serew and each bit is 
Rested for strength 

tough hickory w: 
uldance, the ful 
SELL JENNINGS, is alwi 
the shank. 


The RUSSELL JENNINGS MFG. Ce., 


‘hese, Com, 
wooell§ BITS ® 


the World ALO 
on BOATS) EE " 


i 
i 


Hf 
f 


fase 
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An Adjustable Gage 
for Small Holes 


IR the average run of work where 

small holes are to be gaged, the inside 
caliper is, of course, the proper tool to 
use. But not every mechanic can feel 
few ten thousandths, and inside calipers 
often cannot be used at all where a hole 
of any depth is to be examined. Usually 
special plug gages are made up to suit the 
work in hand, but even with a number of 
Such gages, is frequently found that not 
‘one of them is right for the new job. 

‘The adjustable small-hole gage lls- 
trated will take care of any variation 
from a nominal size that is likely to occur, 
and will allow the hole to be checked to 
within two ten-thousandths or less. 

‘The instrument consists of a slotted 
tool ‘steel head A, having a short and 
slightly rounded measuring portion B, 


‘The plug sage can be 
and quickly aijusted to 


Which spread to the desired size by 
mmeans of un adjusting screw C._A re 
ced Shank D'st the tent fo made to 
receive a tandle. Te wil be noted that 
the slot ends in a cross-drilled hole, and 
that the sides of the two jaws are flat- 
tened to prevent them front touching. 

An indo ded angle of about 10° for the 
taper bore and one of about 15° for the 
head of the spreading screw are used 

cross section of the measuring ee 
rounded to correspond with 
ey ‘equal to or: Cacees Jess tees or 
er 2m, to prevent the passtbalty ol 
fining in the hote when held at an ange 

In making the head, the measuring end 
should be turned from .005 to .0075 in. 
‘smaller than the smallest intended gaging 
size. This is to insure a proper contact on 
Opposite hgh points ofthe ov 

harden, the firs should be 
partly closed by’ several turns of small 
Wire pat around beck of the measuring 
portions, ‘The part around the croas-hole 
should be drawn to a blue temper with 
only the faintest color showing on the 
contact surfaces. The head of the 
spreader screw should be caschaniened 
to a slight depth. 
¢ gage is intended for a total size 
variation of about 6 or 7 percent above 
the solid turned diameter. In a 14-in. 
tool this means that it may be made to 
ferve the range of sles between “242 and 
O50 in.” The bead blank a that case 
should therefore be turned to a diameter 
Stabout 27 nH S 
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A NEW CHRIS-CRAFT 
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“Mew I con hare 5 Che ly the thovsht 
will sping into Chowsand of minds spon resding this se- 

" Cini ced on S388 K 
Soo ovr fy wind whole ord Aa 
ChaisCoale overs long 0 source of pride to ¥ 
she can afford anything snow within peace 
he ay of ade 


FEATURES OF THE 
17-FOOT 
CHRIS-CRAFT 


+ Length 17 
+ Freeboard, 


18" - Draught 1634" » Double 
planked bottom > P. 


cwy 
Sf rome day owning « ChriCraft this announcement wall 
dresme seme ‘ove Chiris-Craft mer~ 


ventilating 
mika « Sore Jonened 
throughout» Sale water equip 
Lifring ring fore and aft 
Tachometer,oilpreseuregange, 
anmecer + Fire extinguisher, 
Kapoe cushions, and all ace 


woday. Buy worl 
foe's Tell Sanson’ of wetdaor ws for catalog 
Acseribing the entive fleet af 28° Chrin Crale models 

‘Mow maleate dealrhi ar apn. Wir fr de 


CHRIS SMITH & SONS BOAT COMPANY 
566 Dera Rand Algonac, Michigan 
New Fark Showrooms: 1 Wart S2ad Sursetst Sik Avento 


= ChascLryft ‘4 


World's Larue Bus 
bis: Rees ses a 


f delivery 


17 9 48 feet—$1295 
10 $35,000 


Wonderful value. Will 
Fip, grind, dado, bore, 
‘mitre, ral 


plane, ete. 


Eee ez 
Papeete 


Fitroaia! 


W.B.&J.E. BOICE OM 
oe mol 
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MAKE 


Your Own 
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Summer Furniture 


with “Delta” woodworking Units 

Making things out of wood is so easy and quick with this practical 
efficient, Delta” equipment. Saves time, eliminates hard work, and 
produces better results, Wonderful fun, splendid relaxation as hobby, 
‘A good money-maker too, either full or time. “Delta” machinery 
e skly pays for itself. Complete “Delta” line includes 4" Jointer, 

reular Saws, Wood-Turing Lathes, Jig Saws, Band Saw, Moulding 
Gutter, and nimerous other items of interest to woodworkereall a 
astonishingly moderate prices. 


10-DAY TRIAL - - Easy Terms 


ses fem Aegan pe poe et cpm 
siege tiers sen i mt car 
or iat. "“Chaie of three conventent parmect pis. Sal cost 


Sosa agoe at! Cackee of three’ 
EF Bee Bato 


Wo! 


[RELTA SPECIALTY COMPANY, Deve Bove 
4 Been of Bees Kenai C 
| ister tale Neen 
eaeeng rae ter 
Sena 


A definite program for getting ahead financially 
will be found on page four of this issue 


ae 
i 


wee 


"NEW YORK BIOLOGICAL SUPPLY CO. 


24 Union Sears, New York MY. Dept. 
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Amos ’n’ Andy i 
Explained 
(Coe rm at 
Sop tng we las cane hy of te 
‘hackles of repression, we take advantage ff 
FRaribrclt” the students shose Soe 
— 


all constituted authority! Hack to “eeni- 


Interstate Commerce "Remission, 
each other not to be ‘disenrecouraged.”” 


jroper English is not ‘only peemitted, it is 
Kinny and admirable. Fatherland mother are 


nisbed the excuse. 


Tut the necessity for taking property is b 
‘m0 means the only oppression undef which We 
hate, We all'are oppressed by somebody or 
something. “One man i 


pressed by his boas; 


Ee 
es 
See eee ene 
Seta aaa rat ae 
Senne, 
‘ill-health and by real or fancied hard luck, 
tema Saree 
aie erty ee a at 
Se ee 
hiseiay Genres 
aah 


gl mie oC 
ONE getty zens oa ten 
Laughter is the universal antidote. But some 
ae as 
ieee et uy 

ee Seah a 
ied er poe fee A 
fangs ciao, He, ey 
ner ny eo 
eee 

se ca viey 
ba eet Hee wah re, 
Tee, eens re 
Paolo take 
a 
lisplay their superiority over inferior classes 
api ne sy rye cet 
sol ee Sone oe Pant at 
cere pam reenact 
ee a oon ay et ee 
nese Tn Benoa ar, 6 this day, comic 
a rere ie a ae 
mee fro ty peo te 
i Dec (ey screen ae 
pele rer Ls 
og ee ry 


‘other Taw. 
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Amos ’n’ Andy 

Explained 

tan fm 180) 
and Heath, with “The Georgia a 
basically the same acts that Amos 'n’ Andy do, 
were ts ageet casing tc is Ames 
vaudeville. They traveled up and down the 
Sounhy fet mers than bala Peatary. Coney 
Sh LeMaire, another Black foce team, als 
Continued suceastuly for very lon’time. 
‘elcid by Moran el ack wee 
the gest sles ie te tory 
trphUesinan Al olson isthe hight pal 
Sittaber ta’ mskal comedy and tn De 
talkies Why fs dialect comedy fo amusing to 
tat etuse we euretves hae potaway from 
Dur chldsh way of talking, ADd why fe negro 
ialct fume than any ther? Bocnses 
far en the English langage f concer, 
Tesemblen most chvely the kof cidren. 


UT the colored people themselves are great 
‘Amos a? Andy fans. This i explained by 
ithe fact that all oppressed peoples derive com- 
fort from seeing themlves presented in an 
amusing light. The Jews are another example 
of this mental attide 
As for situation, Amos ‘ny 
time honored device of the bi fllow bullying 
the litle fellow, who, however, triumphs in 
the end by dint of greater smartness. Andy is 
Tay aap conceited and domineering mos 
is Tidustrious, modest, submsasive, but com 
paratively clever, This to, it sure‘ie.” Te 
[ithe iden underlying the Mutt and Jeff comic 
Arip, the widest read of all newpaper ca 
toons Tt alae isthe secret of the tremendous 
access of Charlie Chaplin on the sereen, 
"Though there is no definite bully character io 
the Chaplin comedies, Charlie is the pathetic, 
Ooppresse! litle man’ faced. by almost over 
‘theming odds. Hut Because he is smart, he 
erly always manages to outwit. the police 
Gr whatever other force threatens to ‘enush 
ti 
“sta word as to the funny names Amos ‘a 
Andy use Tor thls background characters. The 
aan of thei lcge called “the Ring"; 


Andy use the 


the lodge ite, "the Mystic Knights of the 
Sea" ‘he colored. woman, running & beauty 
prior in Madam Queen.” These names strike 


ts as partially apt and ight, because ne 
seroes in reality might actually use them. But 
that does not make them hilarious. For the 
ppayehological reason that they impress us as 
40 very comical we again must go back to our 
childhood, when we established our superiority 
‘over others by giving them nicknames. 


ANOTHER “see quay in he Aes 
‘nt Andy. comedy that thet buroe Is 
rim, Carefully analyte, there telly is mothe 
Min jolly about their mater. The characters 
aren Gonstant dificult; their nancial and 
tove affair ae always in a muddle. But they 
make thebestof «bad bargain. This known 
At'"the humor ofthe gallows.” It, oo, bor: 
Towed from the comic strip, the Chapin and 
Other screen comedin, and. many erler 
sources Its the Kind of humor that makes the 
Spectator or listener feel" "Well it thane fe 
ios with all their oubles can laugh at their 
hard Tuck, I am, after al not so badly of 

yell 
“The secret of the Amos ‘a! Andy success 
that, ether by acidentor design, 


‘devices and welded 
‘words and puns, 
the big fellow-and-litle- 


black-face dialect, 
fellow situation, funny nicknames, and the 


humor of the gallows,” And they present this 
misture in s manner so childish and simple 
That 1 can be followed snd understood by 
one mothe shut tor 
even thi i explains the 
peal 


universal ‘does not account for the 
foverwhelmine (Contned om pe 10 
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‘To introduce a sample of Goodell- 
Pratt quality to every tool lover in America, 
we are offering at the special, low price of $1.00, 
this handy tool. Ideal for repair work on radioe, 

fire-arms, clocks, household appliances, ete. 
Contains three screw driver blades and reamer. 
When not in use, the chuck and blades are 
inside as shown. Nickel plated handle. 
‘Satisfaction unconditionally guaranteed. 
Pin dollar bill to this coupon and send in 

today. 


Attached is one dollar for one of your pocket serew driver sots as 
offered in June Popular Science magazine 
Name 
Stree 
City 
My hardwarg dealer is 


NEW 17-FOOT 


DEEWITE #1185 


hi 
es ss 
| sepa serlatees es egy Metre 
H eturge ss pear Wipe bis 
ee de ap eee eld 
Se ceectearsesed simemigesnmemtnae me 
pel apd op Limon Scere 
Ghoh dee ceciiswin BERLE Gas, ene 
Quiratlyant oreity egos Recs $535, $585, *985, "1185 


sc Kemadeofbeamfaly intahed Alcan 
‘mahogany, over ite cal 
{rames. Large, roomy, fullsize cockpits, wit 
imple ing room, seat live perfect comfort 
EMoch freeboard insuressafetyandaryness. 
Speed, up to 25 m.p-h. 

pment x complete.inch 
bearer peng 
ter, windshield, flags, lights, a0. 
‘chor, mooring lines and many 
(other Heme taal 


“extras on boats of 


and up to *2OB5, f.0.b. factory 
DWIGHT LUMBER COMPANY 
Boat Div, Dept. 446 Detroit, Michigan 


regarded as 
its price. 
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“WALK OUT: - 


Up you fly—high above the heads of the 
‘ground crew—the launching rope drops from 
the glider. You push the stick forward 
slightly, nosing the ship down —then begins 
the awift theilling "toboggan slide” back to 
‘earth, Breathlesly you rush through the ale 
«+ the keel skids to rest 700, 80, or 1,000 
feet from the starting point. Immediately, 
‘you wane to take another fight! 


The Detroit Gull is designed and buile t0 
‘ect the requirements of the Department of 
‘Commerce and to stand up under the hard 
ext abuse, Te is 40 staunchly and ruggedly 
constructed that if student on his first solo 
flighe “walls” and makes a bad landing, no 
damage is done. 


I's cary to form a glider club—today everye 
‘one is interested in this new sport of gliding. 
Onmunize a group of twenty to twenty-five 
members and purchase a Detroit Gull—each 
need contribute only $25. 


The 
We cordially invite you to. DETROIT 
write for glider ee GULL 
ration and our il 

folder on the Detroit Gull. $485 


GLIDERS INC., Division of 


DETROIT 
AIRCRAFT 


FORT AND CAMPAU STREETS, DETROIT 
‘Chonin Bide, Mew Yorky Roosevelt Bis. Lor Angslex 
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‘Amos 'n’ Andy 
Explained 


docs not cost anything. I 
the end Vout in our chair 
or fftcen minutes forget everything, and jast 
laugh.” The obwioos result that hey are 
Known to, and liked by millions, instead of 


spring of 1925, from station WEBH, Chicago. 
‘On January 12, 1926, they went on ihe air for 
the first time as “Sam ‘at Henry,” black-face 


Teo year le 
fro years later, 
twroadentt as Sa 


Henry, they created 
Amos ‘a’ Andy for station WMAQ. of the 
Chieago Daily News. In August, 1929, the 
began broadcasting over the National I 
‘casting Company’s network, sponsored by 
oothpaste company. 


Allof the Amos ‘n? Andy material is written 
bby Correll and Gosden themselves, usually 
Correll (Andy) 


between nine Ax. and noon. 


‘composers of 
their manuscript with the 
the dialogue is written, such as "sad," 

x7.” “peppy.” This is dane so that “ 
Hay, their announcer, can cast his announce 
ment in the same tempo and mood as the rest 
of the 


THEY te thie work very seo and 
according. to eyewitnemch, "live™ hit 
characters before ‘the microphooe. Correll 
sojeets Andy's booming bass voice by speak 
Ing tise tothe microphone. Gowen proisces 
Ni flat about afoot and ball sway from 
‘Ste National Broadasting C: 

"National Broadcasting Compan 
Correll and Gouden a salary of $100,000. year 
fortheir Amon! Any broadcasts. A revel 
ing slight om the characters ofthe two men 
in urnished by the fact that they spit this 


‘As this is written, they are negotiating with 
‘4 motion picture company for the making of 
8 talkie. Ie is said they will receive $250,000 
for fifteen weeks’ work. 

Exorbitant? Not a bit of it. Anyone who 
has the ability to make millions happy is 
worth all he cam get. 


If you enjoyed the Jordanoff articles, 
watch for next month's issue. Another 
‘Roted airman tells of his erciting career 
in aviation. You will be thrilled by his 
narrow escapes from death! Order your 
copy in advance. 


Build and Fly this New 
Ideal CONDOR Plane! 


EW, Lowprices 


2 AR 
On oD ZYET FISK of en 
TitestO” VS: “TIRES: 


Tiardower, or 
bine load 


“tari 
isd 


JODELS, INC. 
‘Sellersville, Pi 
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Te 


i 


Lava cons a dime (or 6 forthe medium tse 

Sake) any drug or grocery shoes Bat if you 

‘tanec try it wt out expense, mail thin ou" 

don 

Procter ® Gamble, Dept, X-630 

Cipetnnne hi Oem — 
‘Soap. i 


AN ECONOMICAL 
MOTOR-BOAT 
STURDY AS A STEAMER 


"The extra 
the Motor Rigiiy is wou. 
on “Thi 


ay Be, 


co 
‘i 


a ‘ear Od fos Canoe 
Co, Tis Sale St, Gid Town, Maize 


“Old Town Boats” 


t 
it 
f 
tin 
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How They Trailed a 
New Planet 


(Cente fom pace 28) 


“discovered” the planet, on 


per, and 
redicted exactly where to look 


teri in the 


‘How Dr. Lowell could locate so definitely a 


planet he had ever seen is made easier 
Lnderstand by the parallel case of Neptune's 
‘scovery nearly a century ago. ‘This was the 
‘sceond planet really to be “discovered” by 
Sstronomers. ‘The Bret, Uranus, was lucky 
find of Sir John Herschel’, when in 1781 he 
swept the Writish skies with a homemade 
Seveinch reflecting telescope. ut N 
lune’s nding was © star-gasing feat backed 
by mathematics. 


RANUS, once found, had failed to follow 
the eighty-four-year course around the 
sun that astronomers predicted for it. As if 
pled by Some ie hand spd ahead et 
Its expected itinerary until 1822; then it began 
to lag behind. The ‘invisible hand” was 
thought to be the pull, by gravity or tidal 
force, of some unknown planet beyond 
Uranus. “We see it,” Sir Joho Herschel re 
‘marked, “as Columbus saw America from the 
‘shores of Spain. Its movements have been felt 
trembling along the far-reaching line of our 
analysis with a certainty hardly inferior to 
that of ocular demonstration.” 
‘Temay have been that sincere, if high-sound: 
ing, declaration that spurred two men, un- 
known to each other, to tackle the formidable 
mathematics necessary to locate the unscen 
planet — John Couch Adams, in ‘England, 
U. J.J. LeVervier, in France. Adams fin 
ished ‘frst, but. Writish astronomers who 
sought the’ planet at the spot he indicat 
‘were too slow. In the meantime, one day 
September, 1846, the Frenchman had sent this 
rather cocky message to Johann Gottfried 
Galle, an astronomer of the Berlin Observa- 


tory 

Direct your telescope to a point on the 
cclipthe (the single plane ia wih all planets 
fevtive about the stn) inthe coeeltion of 


Tooking like & star of about the ninth magni 


tude, and having 
‘On the night 
looked. 


perceptible disk” 
‘of September” 2ind, Galle 
in half an hour he had found Nep- 
tune. LeVerier wae not thrilled. He knew 
that he simply could not be wrong. He new 
bothered once ring hint ook at i 
planet though a telescope. Hat the wor 
[atid the addition ofa new plant to the solar 
system 


‘OW Dr, Lowell stepped into the picture. 
N ire was one of the dest to point out that 
the new planet Neptune did not, as astrono 
toers had hoped, explain all of Uranus’ outlaw 
Conduct. TC helped, but minor iregulriies 
| stil remained. As early as 1902, Dr. Lowell 
| eclared he believed that still another planet, 
Neptune, was responsible for these 
ube his figures which definitely 
in one of two possible positions at 
ite comers of "the sky, the unknown 
that was causing Uranus’ trouble 
Undoubtedly it was troubling Neptune, which 
sea are tt cven mae st information 
‘on this point was available, though, since Nep- 
tune ha completed only fraction of its ck 
around the sun since its discovery. That 
| find forced Lowell to base all his figures on 
| stant rans making bis feat all the more 
| remarkable 
“The figures were completed justin time, for 
Lowell ded in 1916, the plase still unfound. 
othe had left an observatory and the best of 
clues The search continued, encouraged by 
the belief of others ina new planet, notably 
Prof, W. H. Pickering, observer in Jamaica (P 
SOM, Aug. 28, p60). Genin n oe 120) 


beyond 
Tn 1915 he} 
located, i 
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To makeasmooth, spotles: 


Lay it with 
SMOOTHON NO.7 


ADDIRTY garage floor is as bad an 


eyesore as a dirty car. 

Ordinary concrete is porous. Oil 
sinks in and makes ugly spots, and 
appearance js also marred by the dust 
that grinds loose at dry places, 


sae ising Sowid-On No, 7 ino the 
rently smooth, dense, ron-hard, non-abrading, 
ie ace hd a 

any to keep apotcas and stay 
indapan’ ding the: tooth On No "7 eothe 
Concrete involves no. apecaleflort—merl 
Spreading over while the top surface is sof, 
rubbing fa with a fost and finishing inthe 
Selina way wih a el trowel 


rage it about fo s0 and. anyone 
Farmar wth the working of concrete can do's 


perlect job 


FOR WATERPROOFING 


SE Smooth-On No. 7 
alo. for waterprocing 
of, dap niece 
ts and Hors, ole pis 
Teabags from ponde, 
trough, ete," Cah 
tied Neal ket 
Paint tnd. when to used 
the only. practiel ‘water 
roofing material that can be 
Ponto ie d 
ot once and m 
rfacen about a5 I 
FREE BOOK Smooth-On No. are re 
| fiir for each 100 44, fe 
Sf surface covered, and. mo 
txperience is necessary. 
Get SmoatOn No.7 in 5th 
tin or 25 or sooth. keg. aT 
jour” deler wl mat pply 
Joa ew or aie 


iow i mate 
1 
‘tome 
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E = | 
You wouldniruse 
SMOOTH-TREAD | 
Tires! 
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RIBBED BLADE 
wan't slip out 
Of screw Slot 
The Zz 


NON-SKID Screw Driver | 


grips the screw like a | 
non-skid tire grips the road 


T WON'T slip out of the 
screw slot. Turns battered anct 
rusted serews. Turns greasy 

serews that give smooth-blades 

sleigh ride. Turns screws easter, 
quicker, safer. No pushing. 
only turn the Non-Skid! 
the point lasts longer because 
it doesn’t slip! 

Try the Non-Skid once, and 

you'll never use another smooth- 

blade serew driver, Ask your 
dealer to show you this new 

Bridgeport No-Skid. If he 

can't supply you, order direct 

‘Simply use the coupon below. 


3 Styles—Alll Sizes 
No, 1 Blade runs clear through 
hhandle—4", $0¢;6", 60. No. 2— 
Blade, handle and ferrule riveted 
securely together—4”, 35¢; 6” 
4sc. No. 3—Shockproof up to. 
18,009 volts-4 4" 4501655", ssc. 


Bridgeport 


‘THE CHOICE of MEN WHO KNOW TOOLS 


“The Bridgeport Hive. Mig. Cor. Begeport. Cn. 


Jam enckoning un geamps, mongy onde of 
heck) Toe ich ple’ sal me sera 


(Seater es a! N63 Nagi and a 
NAME, 


ADDRESS. 


planet; but this time, 
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How They Trailed a 
New Planet 


Ease ioaipacedia 


Last year came another big aid—the most 
powerful photographic telescope ofits kind i 
the world, which looks more like a huge camera 
than conventional telescope, Its thirteen: 
inch lenses. were ground to an accuracy of 
better than one millionth of an inch, 

It remained for a former farm boy to finish 
what Dr. Lowell had started. “When this 
nineteen-year-old lad, with a hobby for as 
tronomy, Clyde Tombaugh, graduated from 
high school at Burdette, Kansas, five years 
ago, his sister read a class prophecy naming 
him as the future discoverer of a new world. 
‘That prophecy was to come true. 

‘Tombatugh, having successfully applied for 
a job at the Flagstaff observatory, sat one day 
[ast January in front of a “blink microscope, 
‘examining fourteen-by-seventeen-inch photo- 
‘graphic plates he had fast taken ofthe heavens. 
‘The instrument he was using is one of the most 
moriern aids to astronomers. Put in it two 
plates taken at different times of the same sky 
region, adjust them until they match perfectly, 
look in an eyepiece, and operate a lever. A 
flopping shutter hides first one pla 
the other. Stars, which are fred 
appear to stand still But any 
‘moves or fickers, such as a comet or 
stands out like a beacon in contrast to the rest 


US 
perhaps, a thousand slides. fut now his 
practiced eye caught a flicker of something 
few. He stared into the eyepiece. It couldn't 
be, but it was, the new planet 

‘WEsxcited? "T should say so! 
says. "What did the others say when I called 
them in to see it?_ Well, you Know how these 


astronomers are. They are used to thinking in | 


terme of mills of years, and millions of 
iio, “Tey were’ fried They aid it 
might possibly be the Lowell planct, but they 
trould have to watch it further ts check ft 
With data they Had been gathering.” 

‘Seven weeks later Dr V. M. Slipher, the 
observatory’s director, telegraphed to. Har. 
vari College “Observatory, oficial center 
{or astronomical news, the epochal announce 

"Systematic search begun years ago, sup: 
glentatinr Lawes inten fr 8am 
Neptunian planet, has revealed an object 
vwhich, for seven weeks, has in rate of motion 
nd path consistently conformed to a trans 
Neptunian body at the approcimate distance 
he assigned. Piteeath ‘magnitude; position 
March 12th, at three hours Greenwich Civil 
‘Time, was seven seconds of time west from 
Delta Geminorum, agreeing with Lowell's 
predicted longitude 


if you please, the commendable res 

oa of the Lowell telegram. The 
astronomers did not claim to have discovered 
the ions Nepamion land. They simply 
stated that the object they had watched for 
deren ansious works had moved as a tans 
Neptunian planet should. Tt might still be a 
comet, as some British astronomers suggested. 
‘The Flagstaff astronomers explained that Uhey 
had made their announcement “only” seven 


weeks after sighting the planet simply to give | 


ther astronomers a better chance to look 
Since it soon would be too low in the evening, 
sky for further observation this year 

‘As the news flashed from the Harvard center, 
the great telescopes of the world’s observa- 
tories swung on their massive trunnions to 
converge at the point in the sky where the new 
planet had been discovered — in the star group 

‘constellation known as Gemini. Tt was no 


Tight matter to disrupt the twenty and thirty- 
year schedules of star study that many ob- 
Servatories are following, even to sight a new 


(Continued on ope 188) 


nd then | 


Tombaugh had already examined, | 
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How They Trailed a 
New Planet 


from page 


studies of stars, for the moment, were set aside. 
First the twenty-four‘inch reflector of the 
Yerkes Observatory, at Willams Bay, Wiss 
picked up and photographed the newly-found 
member of the Solar system. Hardly were the 
plates developed when Harvard Observatory 
{hashed the news that it had snapped the plan- 
t's likeness through its sixteen-inch refrac 
by a ninety-minute exposure 


| S.A small but devoted homage to Amer- 
ican astronomy,” Prof, Emio Bianchi, 
director of the Bre’ Observatory at Miia, 
Ttaly, interrupted the important work of 
Merste substation to onder ite powerfl Ze 
telescope trained on the new planet Te secured 
stenct two exelent photograph 
Astronomers are clever fellows at learning 
tng abt ord le n't 8 al 
on 2 photograph. One rather startling 
‘Ding they have found ot sbout the new planet 
isthatitacems to resemble te earth more than 


TRancare neighbors its faintness suggests that 
Itissolid rather Gan gaseous or lquid 
No life-as we know it could exist on this 
{rigid planet, far removed from the sun's heat 
Even on its sunny si, unless it has interaal 
heat auch as the earth manifests through 
Woleanoes, its temperature must be 382" F 
below sero. If our earth were transported 
‘ir would fiquety and fall to the 
here ft would freeze." Only hydrogen 
nd helm gases would remain gaseous, and 
thus would be left for an atmogphere, in such 
Cold as that of the new planet 
If any creature, of some sort utterly un 
known om earth, were able to stand the col, it 
‘would ot live in total darkness, but in sort of 
pearly dusk: midway between day and might 
3 sun, 4,000,000,000 miles away, would be 
hardly mote than a pin point of light Vet 
flow would sil he more than 200 times bright- 
Exqhan the earth's full moon. 
pew lane may have moons ftom, 
But unless the new planet's moons if any, are 
biomes, no telescope yet built could see ther. 


GIVEN in the short time that the planet has 
4 een known it has made notable contribu 
tions to the science of astronomy. At the outset, 
I isthe first of the nine planets ever to be di 
covered by photography. The new planet's dis- 
covery practically doubles the known area of 
the solar system, or planet-family's, back yard. 
Its extreme distance from the sun, some as 
tronomers say, Kills the old idea that the 
planets were born by condensation from rings 
Of gas, as raindrops condense from a cloud, 


doomed 
"Another remaining duty, as this issue goes 


lieved tobe fasmpents ofa 
revolve between Mars and Jupiter. 

"This seems to rule out one name, Minerva, 
suggested for the planet but already given 28 
Sv lane tier it prophet, Dr. Lowel. Bet 
few planet ater its prophet, Dr. Lowell Bot 
stonomers believe, from past experience, that 
Only the names of mythological dies such a8 
thone ‘that other planets bear, wil stick 
Some sugaestions a0 far recondc are Atlas, 
Promethecs, and Phito. “Other names art 
pouring in on the astronomers at the Flag 
Eat aerators, wi probly wil be co 
Uiled to elect a tame for thei planet 

“The name may be chosen by, the time you 
read this, thus olically welcoming the newest 
‘Somer into out family of planets Who can 
Sy whether the future will bring more? 
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Rot Hits American 
Skyscrapers 
(Cantina om tm 0 

and setle, with dust, into the pores of the 
Stone A colony of bacteria transfarms some of 
the’ animal and vegetable matter in the dust 
Ino nitric acd, “And this, together with Uhe 
sulphuric and hydrochloric acts already gen: 
trated by smoke and salt in the ai, happens to 
{orm the trio ofthe most powerful acids Enown 
to chemistry. "That helps to explain what hap 
pened to the building fragments and the stat 
esol the Cloisters alter they had ben in New 
York for some years. ‘They began to dissolve 

Stone's thind enemy is frost; which attacks 
any building north of the “frost ine.” Tn other 
wwords, it hits buildings ia regions subject to 
Mtermate freezing and. thawing.” Rain water 
Soaks into the pores of the stone and freezes 
Since the ice tas up mate space than water, 
Uousand microscopic welges split the stone 
“When I was a boy,” sand Professor Fink, 
‘brown limestone, popularly known abo 
‘onc was the fainable building raterial in 
NewYork icy "Look at the Sirownstne 
fonts’ today and you wil see what frost 
to sine, ‘There are gaping holes where great 
‘hanks of the stone have split and cracked of” 

HE fourth enemy Of stone, fully as de- 
structive us front f 30 itl Enown that its 

danger is seldom realized Tes the formation 
of crystal just ondinary crystals such a8 
tmay tee in sugar bowl or alt shaker. ‘They 
made of ime salts material hat rain wa 
ter, withthe aid of what lite aid it may con. 
{alm disolves in soaking through the stone 
‘When the rain dries, the lime salts it has 
solved been 0 contain, Thon tiny rata 
Expand in the pore just as does frost, and spit 
the stone. ‘They accomplish in summer the de 
Structive work that frat does in winter. Some 
‘Of these white crystals usually may be seen 
Under ‘window ledges, and about three feet 
Irom the top of parapet wall 

"The destructive power of crystals is illus 


trated by what happened to a one-piece stone 
fountain in the swhtiming pool of a great Ger 
man ocean liner E 


the fountain was shutoff; In few years ft be. 
gan to crack, and a stone expert who examined 
{ed per tg with plc could rea 
thy" a fountain, not ‘exposed. to. rain 
‘eather, should goto pieces When the 
onked fountain was shutoff n port, salt water 
“ried in the pores. The salt formed crystals 
And that wad the end of the stone. 

‘What are the remedies?” The problem, of 
cours, is almost as old. as the proverbial hill. 
Only recently it was discovered that the an- 
cients, who tied limestone for their sculptare 
because they had no steel chisel able to cat 
rani, knew enough to rub beeswax into the 
pores of the stone to preserve i 


N MODERN times, dozens of expedients 
have been tried with more of less success, 
In England, a treatment of water glass or sil 
fate of soda was developed by government ex- 
Fe ps crmbling ofthe Parament 
ildings. However, this tim, it was found, 
<qracks eventually and permits the corroding 
forces to renew their attack. Lacquers have 
been tried, but were found to scale off. On the 
other hand, oils, asphalt, and certain chemical 
Pisesations have prove sucessful, bat they 
We the disadvantage of discoloring the stone 
‘One soaplike preparation has the fault that its 
decomposed By the ultra-violet rays of the sun. 
‘One of the most successful processes s0 fat 
developed is a sort of “paraffin pack,” a treat- 
iment with molten 


Wall structure 350 feet long and six stories high 
isteceiving a complete ex- (Caninad pce 1271 


Katia "He explained the mystery of | 
od 
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‘dustrial center will be a city of si 
learning in the sunlight, each one encased in a 
Shell of steel. It is a strangely beautiful pi 
ture, and not atall a fanciful idea, according to 


Profesor Fink. Tt may, inthe ed, prove the 
tn inating way to protect structures against 
theravages of 0 
‘ince the introduction of the int stainless 
steel Profewor Fink says, others of even 
tie" convsion-ressting powersaloys of 
fen ham a ike have been, Seve 
opel that really deserve the title of super 
‘stainless steels. i ‘Under various trade names: 
these have been ws for some parts of bulding 
Euieris such asthe sheathing of pillar 
‘There iso good reawon, Profesor Fink sus 
grate, why some ay they shoold not be used to 
Covet whole bullings, “Phe stone or eeforced 


IN THE next issue, the most pictur- 
‘esque figure in American aviation—not 
Lindbergh—tells what aviation needs 
and what its future holds. He makes 
Startling prophecies of developments 
‘we all may see. Watch for it. 
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Midnight—The Mail Flies West 


(Continued from page 22) 


When I climbed down from “29,"" Maxwell 
Jed me through a door in the side of the hangar 
{nto the Geld office of the air mail line. Across 
fone end of the room stretched a large map 
‘with wavering ine of pins with red, blue, and 
low Heads, ‘hey mark the route to Cieve- 
I~ the red pins indicate emergency landing 
Selds, the yellow ones point where weather re= 


intervals. 


USDEE Be mag. ge gf tomate 
Typewriters ran by telegraph “The mes. 
sages coming in over the wires are typed on 
Se of paper ike tok ticker tape. One of 
these ceiypos i connected with the New 
{elegraph oliee to send out and receive ord 
mary telegraph message Tt wan catering 
‘teay, sending in this telegram from Cleveland 


“Te means that pilot Williams left today. 


120m i 
450 pounds. 
tie other tetypes comer with 
the Newark post ofice, the Newark weather 
bureau, and the Hadley’ Field radio station, 
‘The third hooks up Cleveland, Bellefonte, and 
aiweater Sains along the ine, 
messages that go out appear on the tapes of 
All connected tcletypes and form a permanent 
feeord. When a menage is meant expecially fot 
Sx aati fins," Each station Bas 2 
ditinetive ing asin 
rowni left Cle 
rman bending over the 
“Brownie is Hen 
Ayerol the sir mail 
hhoure and ten minutes between Cleveland and 
Hadley Field. The average is three hours and 
‘hal. The record forthe slowest fight i held 
ke ‘Dean Smith, now withthe Byrd expedition, 
He tok scan half hours fr the tp. 
Jeu, beautifal night and be“ went 
dying over Pittsburgh 
bout course! 


and bars ‘on a round 
'T IS nearing eleven o'clock. In the Govern- 


‘ment weather station back of the eld 
house, Trolle, night weather man, is fling a 
three foot rubber balloon with hydrogen 
Every sc hours a red allon i sent upat 
night bearing a candle-lit lantern—to discover 
the direction and force of upper winds. ts 
coune is followed through iestruments, for 
twenty-two minutes, the gas lifting the rubber 
ball at between $00 and 600 feet a minute, 
Tonight, Ol Man Jinx. is riding the Title 
‘The frst one rises rapidly, veers 19 
ets med casio a teteed ca 
rectly behind a tall chimney so measurements 
can't be taken. The second balloon bursts; the 
third breaks loose in the gusty air and sai 
before the instruments are ready. Four 
‘Trolle tries before he gets his record 
‘When we return to the weather station, the 


es lng ite ore 

* barnstorming about the country in his 

eerie! theairmail. Whea 

‘occurred, he was in the 

south and Rew in rescue work for the Red 

‘Cross, He has flown far in excess of a quarter 
of a million miles. 


rot be 


the fog tpt dows, The ship wes rusbing ext 
‘ef gas. He climbed aver the side of the cock 
pit to jump. One foot caught between the fu- 
Selage and the exhaust pipe and jammed, He 
isi and iat 1 wouldnt came ne 
Keeaching down, be’ grabbed the stecl pipe 
with both hands and yanked. When’ the 
Crashed plane was discovered, the exhaust 
pipe was found bent into a 


” G 2 watt A clear night, unlimited visibility, 
BRL sey a eae ee, 
sees tte ae eae 
Sia ede eae ah 
pared een cere Ue 
ore Cope ne het ree 
Re pale ee 
Slate ie ye 
me era theme es 
ip ey emmy caine 
fo me cuerhae mae at 
einer] 
see oe ce fine cal a 
easel he rear tee a 
hen inane Oe ease neers ss 
Seen ren ane aan 
See ete etn oe 


‘cy met be goaded in forced andy 
When ‘one pisos crhed, a few weeks Ags) 
$2,000,000 worth of uecuries are sido have 
isin t for two daya before it was found, 
‘Underhill goes to white box naled to the 
wall Onitiaprinted in reletten:. "COTTON 
FOR EARS!” He stu both eas fal aa pro: 
ram the cot andthe roa othe 
tneine. ‘Then he slip on heavy woolen socks 
eaters, and inal bulky feather Ang aut 
shy celine meta 
“You cught 10 ate ‘liownle’ come in,” 
Maxwell remarks. "He wears half dozen 
Sireaters and overall under his fying uit Tt 
{kes him hall the night to get his clothes of 


NDERHILL shut in Samson's ar 
Sammy, up that cold 27" Tt willbe hard to 


Hem ay indo py lene, eri eat 
Tittle feet being cold.” “Then he ducks. 
won has drawn the Douglas No. 27, for 


gone tubes Teason the catia ap of tos 
fee “*Yee and you probably wil spin hat 
Boeing of yours in somewhere along the line," 
poy hy 

Tin fe loses tes, when ny conto 
to the walng shige, ther no jasng,“hett 
jaws are set. ‘no joke to hop off over jagged 
‘mountains in the inky darkness trusting to the 
fren tating os eat fel by olin 
iw cold Sled gamble with dex 

isk ing ay, the ches of 
ma ed Srl ta th. compartest 
betwee ator and the cockpit. The big 
Hornet engines warmed up, ready forthe pu 
‘Awkward inthe bulky Ang thew with the 
Simoes tock of tales the 
Pot wai Fatt frm the hangs and 
Einbs ito the cockpits Ask srt Ged 
serge the les part is ae. Heastea 
festec face atl” Only his eye pon teoues 
Hepulis down the pgxlsnd ext aajnts 
the ado teadponee The gorics seu op 
Fn the teat es Body hate npr th 
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Midnight—The Mail 
Flies West 


(Comnued from page 
He wipes them off, then opens the throttle 
and ‘watches the instruments while the engine 
hhowls and the Boeing tugs at the restraining 
chain, The engine is O.K. He throttles it 
‘down, gives @ last look at the red and white 
striped ‘wind cone streaming straight into the 
Wwest above the hangar, and signals to unbook 
the chain. 


HESeegn onthe smal unin 
the eld forthe take-of The Noodights 
flare A carpet of bluish light seems to spread 
‘coating of frost over the roling Held. Under- 
Tilives the Hcing the gun. Sparks by asthe 
teal tal skid bumps over the concrete Rinway. 
‘The plane gathers speed, sends back «cloud of 
ted dust.” When thts clears, the ship i fa the 
Air, Ita riding lights, red onthe et, gm on 
the right, whe on the tall, wink in the darks 
nes ae the plane twings ito a climbing turn 
And heads west, A moment ater they, di 
Appear as the ahip whines off Into the night 
‘few minutes fate, Sammy bops of and the 
mechanics make a rushfor the Bangar to et 
‘outol the biting wind. The Geld ofceteletypes 


fare chattering.” Brownie" has left Bellefonte 
‘and Eskew, bringing the second section {rom 
‘Cleveland, is close ‘behind. In the last six 


months, Maxwell explains, two sections ‘of 
hight tail in’ each direction have become 
Necessary, The volume of air mail has doubled. 
‘The outgoing mail at Hadley Field averages 
2,000 pounds on week nights, Every twenty’ 
four hours, approximately 8000. pounds of 
mall pass rough he lle feld post ofc 
where four armed men work at high speed over 
steel vorting tables 

“The. floodlights suddenly illuminate the 


field, "Brownie" is coming. ‘The operator has 
eso, hin anh on is wing landing lights 
‘Sometimes, on clear nights, these lights can be 


seen when the plane is still twelve miles away. 
‘South of the hangar, two round, yellow, owl- 
like eyes loom out of the darkness. They are 
the wing landing lights of the invisible plane. 
Between them isa glowing, cherry-red streak— 


fan exhaust pipe ted-hot from the battle with 
the wind, With’ whistling rustle, ike the 
passing of a huge bind, the abip alla over us 
Biden it appear, allaiver,setling down on 


the frost-colored field. Tt has dropped into the 
brilliance spread by the loodlights. It rolls toa 
stop, turns, and with racing motor taxis uy 
to the hangar. “Brownie,” stil with cold, 
stumbles down and enters the feld house to 
‘make out his pilot's report 


BBEPORE bs as flahed, the foodtights 
fare again and Eskew lands. He says he 
‘met Sammy right above Greenwood Lodge, the 
highest beacon on the route. “He had his nose | 
dln ying like Bat, clipping the tres” he | 
tells is. 


“Brownie,” who | 
‘spends his off moments reading Mark Twain, 
Uhishes hls report and begins peeling of his 
Tuany sweaters preparing to tarm in on one of 
the cots in the pilots oom. Mechanics check 
Over the planes that ave Just come in. Later, | 
the "pudile jumper” hops off for Newark and 
the ships of the Pitcairn line start for Wash | 
{ngton, D.C, and AUanta, Georgia. But the | 
main excitement ofthe night is over 

“The men at leisure stand about the teletype, 
waiting for word from Cleveland. ‘Their att 
Ie conveys a certain tenseness For Death 
Stil ides the alr lanes and the men who "push 


the mail follow a caling. Finally, 
‘Title after thie in the morning, the type 
writer laters ‘Uiechil God 


POPULAR SCIENCE MONTHLY 129 


LEARN ELECTRICITY 


Don’t spend your life waiting for $5 
‘raises ina dull, hopeless job. Now... 
and forever... . say good-bye to 25 
and 35 dollars a week, Let me teach 
you how to prepare for positions that 
lead to $50, $60 and on up to $200 a 
‘week in Electricity. 


Learn Without Books or Lessons i 
In the Great Coyne ‘Shops 


GET THE FACTS 


a 


an 


oat 
8 


Ha 


gs 
Beginner 
A YEAR'S PAY 


in 5 summer months 


‘ELECTRICITY 


PANT! hile Daly Feter, 
a aaa 


pars ore 


rtooning 
fitens Rien alias 
canta} Tene te 
Seager so et 
TE iis “re Sine 
Midwestern School of Gliding 
Se Joep Michiren 


A definite program for getting ahead financially 
will be found on page four of this issue. 


WANT A GOVERNMENT JOB? 


Railway Postal Clerk 
$1900 to $2700 a Year 


POPULAR SCIENCE MONTHLY 


Jowe, 1930 


that it demonstrates clearly 
ty of & to remain aloft in 
wind, ‘ain, and darkness, and that none of 
‘elements are to be feared by the trained 

Air currents of almost any char- 
land speed ean be made to 


‘ight proved, foo, that i 
‘slider on its keel, 
‘no damage to machine o pilot, in brush and on 


driven pane 
The eae ith 


WN MY second flight of a little more than 

ine hours, I made the easiest and quickest 
tsheoff I ever stv. From a spot on Pont 
Loma near the starting point of the previous 
flight, the men on the shock cord ran only 
about fiteen feet before the silplane took the 


ENGINEERING ‘air, caught 
IN 2 YEARS | eee 


<a sie at 537 13 Ft, and the 
I, blowing steadily from the west, femal 

at about thirty-fve miles an hour for nine 
hhoursof the flight. This was stiffer wind than 


peste, Demeeceiee 
See a te ene 
Rael pe pepe een 
retarted toes Dace 
een 
aoe 
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(Continued from page 41) 


falling to almost nothing, o that T was com- 
palled to come down. The wiod had been cod, 
tha unprotected a wa inthe open cack. 
pitas thorugh ied aad aut wi 
to land, which T did, within about 100 fet ol 
the pois of take-off. In spite of the darkness, 
the beliplane rasde'a. pefece landiog ia 
center of a hillside 

Had the wind maintained its velocity, or 
dropped to no less than eight or ten males an 
hour T could have remained aloft indefinitely. 
IT could have stayed up fifty-ve minates 
qaore, I should have won the Ey 8. Evans prise 
for remaining aloft ten hours, Next time 1 nay 
be able to doit, If favoring air currents can be 
found, there scems ample opportunity, 
ally‘ this section of the United State to 

va the fourteen duane econ mae 
in Germany. lespread interest in glider 

ig was well shown by the fact that more 
tian ty ernie made the tip 4. Foint 
Loma, in the stormy night, to ate the fst 
fight’ while more than. 300 came to see the 
Start and remained to view the ate afternoon 
dying on the nine hour attempt to ahatter the 

record 


world 
MEY EXBERWENCE insider and salplane 
{VI building and fying covers nearly twenty 
‘years. I built the first model in 1910, at Lon 
Agree. Then 1 bull other models inching 
‘both land and seaplanes, all of which flew; but 
they were too small to. carry passengers, 
Among my other successful models was one 
Which was propelled by the explosion of « ten- 


{eat skyrocket, on the same principle as the 
Socket car” ad "rocket boat” but recently 
in German 

red on by the flight of these models, 


bul my it na ae 
{ade as compared with the Howlusaailplane of 
today. Tehad wings fore and at hinged tthe 
iy.” awe en alle the il, ate 
ayer was strapped in ding pear co 
‘ited of wo rockers from an od roeklng-char. 
‘The plider was bult of redwood, except. the 
ribs, which were spruce. ‘The tal was bult like 
‘band's tailor rather like a fan, whch could be 
Spread out or retracted at the vil of the plo 

In this now, primitive poweres plane, 
actually ew 200 ‘racked up only 
fecause Tid not how how to handle’ the 
intros. To launch this glider, T-strpped 
‘yell in, stood up, ran downhill, and, when 
the el me, ed oer wih wi 
fand tail and Use gain altitude. Being’ on 
rare years, a thot previous i 
ing in yng, my" fight of 200 Feet was mc 
toive than ne dye’ wonder” 


glider in 1911, Tt 
‘and wonderfully 


feet, an 


‘up one after- 
Itabout 300 


lane, with 
full controls, It had a wing spread of thirty- 
five feet with chord of four feet, and was large 
‘enough to carry a motor. ‘The wings were not 
tapered, a8 at that time we had not heard of 
tapered wings. There were twelve struts, an 
the turmbuckles were made by myself from, 


surface on the wings, so I built a 


wire spokes of bicycle wheels. For landing 
sear, 1 attached three bicycle 


= veteran 
oe 
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Sete eteeimaren 
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How I Made My 
Glider Records 


could have remained aloft nine hours in 

Twas invited to bring my. glider to the 
annual track meet of the San Fernando High 
School--the local Olympic Games. There I 
went, with ogyles, an arm band telling, the 
World that [was an "aviator," and a.m 
Colored stocking-cap. On the frst Bight” I 
‘ould not get off the ground because of the 
Short tow, due to lack of length of field. On the 
Second ial T gained an “altitude” of eight 
feet, and remained in the ar for 800 fet, but 
the landing gear broke and { was thrown out 
‘when [came down, 

‘When my brother and 1 tried this glider 
‘again, we Ged it to a stake on the windy San 
Fernando hills, preparatory to “taking off 
‘My brother got into the glider and T went back 
to the wagon fora piece of equipment. When I 
returned the wind had picked up the glider 
iike a kite, and there was my brother, "at 
pretty,” or rather lying $0, with his ancho 
Flider some ity fect off the ground, but unable 
to-go backward or Oring to the te 
rope. [released the rope, and he flew sev 
Inutcired fet toa morear less successful landing. 


ap pai emer 
POR deg he reent n 
Dos Tange oe fore gee at 
ers, Since then I have designed and built six 
das Serene tari 

. plane, flown recent 
Chiles Abtindberie "As Gemontirtlog te 
Be ire are 
st i lng ay ay 
si ee ade Bos oe 
erent Ss 
porcine eta re 
spt cbt ek 
he may have when he first takes off. Not only 
iSpy ieee ie, Song 
Bien Faery ea 
iets ge tyne a 
Bir stems 
ig she ed tine re 
a como ann 
[oy a conta td 


coat 
slider flying stimulates, in- 


Aull at very 

‘Undoubtedly, 
terest in aviation.” The salplane isthe airplane 
‘of the boy or git who wishes to “get into the 
thir.” Nothing will ‘an interest in avia~ 


‘dev 

tan nous youth Srtig os 
an ‘sport, 

I the thrills of actual bid ght and 


‘ ncduatonal and contact 
Germany today has almost as many glider 
clubs as tere ate goll clubs in the United 
States. Gliders and Sailplanes, in the hands of 
‘oul as wellas older men, are being flown all 
iver Germany, with the result that the Ger 
‘man people are more arminded than any other 
nation, aot even excepting the Americans. Yet 
tome idea of the spread of the "glider ken” 
maybe gained from the fact that of eleven 
fs who. have obtained frst-ass lider 
es in the United State, ten were tained 
ty the writer of this article’ “Within a sbort 
time, so large are the classes of boys and gis, 
the isuing of licenses at San Diegp alone will 
teach fwe or more 8 week, This It should be 
emembered, inal 
Of the United, States, virtually all of whose 
territory ls sultable for sallplane fying. 


Next month: The clearest and most 
complete popular explanation ever 
‘sented of the principles of gliding. 
does a glider operate? How is it con- 
trolled ? How does it stay aloft? Where 
does the glider's “power” come from ? 
‘These and many other questions up- 

joat in the minds of motorless- 
enthusiasts will be answered in 
this absorbing and authoritative article. 
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‘ga dete Kidrance, delaying sil further 
"To understand this, we must look at the 
nanner in which the examiners work. At 
present there are about 650 of them, but the 
umber varies almoet from day to day. There 
Ste from eight to ten resignations 2 month. 
Every two and a ball years there isa fifty-per 
cent turnover in the employees ofthis depart- 
trent of the office. The rain reason i the 
fall pay, An applicant fora place as examin- 
cr must pass a two-day examination. He must 
derstand French of German. He must have 
{raining in reading mechanical drawings. He 
‘oually is required to have Unee years college 
‘work, majoring in such subjects as physics, 
chemistry, and mechanical engineering, He 
‘must have completed a course in mathematics 
through diferential calculus. Besides, be has 
to pasta physical examination And Bs tata 
saltry is $2,000 a year. Before be cam advance 
{oa position as bead of| 
slaw degree as well 


JOST of the examinersae students just out 
IM ct college. They look upon the work as a 
Stepping-stone to a career In engineering ot 
Dacat law. And, in most cases, just about the 
time they are trained and begin to be of valu, 
they resign. Dring the fist two and a all ot 
three years thelr work must be checked by an 
‘older Gaaminer. ‘So, for that period, they pot 
faly accomplish about half as much aban expe- 
Hlenced man, but they consistently hinder the 
Capable ones by demanding much of ther time 
{wigo over the work they have done to be sure 
that nothing has been overlooked. 

“Even then, sometimes an inexperienced ex- 
miner will cause the inventor trouble. Con- 
fider the case of the Califoraia mechanic who 


vision, he must have 


‘waited patiently for nearly two years to get his 
patent, Then, afterit was issued, he discovered 
that the examiner, in searching the previous 

tents, had overlooked one which should have 


| Bec hed tothe lventrt attention. His 
lawyer thas worded his claims to cover more 
territory than he was entitled to, and his pat 

fet was bel invalid for this reason. To fain 

the protection to which he was entitled, the 

Inventor had to hate Ni patent eed, Tie 

meant starting at the begining again 

Ing through the wale proces thos geting & 


double dose of the irritating delays. 


is privileged to take It up out af its turnin or 
tet to cleanup the case” Ifthe head of one of 
the Government. departments, ‘suchas the 
Sccretary of Agriculture or of the Navy, re 
‘Commissioner of Patents to ive 
immediate attention to an application whi 
willbe of value to the work of that 
Trent, itis usually done.” ‘The third co 
'when it cam be shown that the granting of 
the patent il esult in the employment sf a 
lange number of men. Thus i' Corporatio 
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invented. It is often two or three days before 
this is accomplished, Inventions are placed in 
sixty-two classifications by the Patent Office 
‘and the application clerk’ sends the petition 
tw the head! examiner of the division to which 
itbelongs, He looks it over again and decides 
into which subclass it fits, Each main divi- 
‘son is divided into subdivisions called “arts.” 
‘Thus, for example, “chairs” might be split 
‘up into a “swivel chair art,” a "Morris chai 

"ete. All patents granted are similarly 
divided into classes, Where it might take & 
‘week to look over ail patents on chairs, those 
lunder a particular sublead ean be gone over in 
possibly half an hour. 


TEN acorrect classification ofthe pplica- 
'W tirnbasberafoundststarsedewe othe 
clerk of ts particular division who records the 
pplication in a large ledger." Finding the cor. 
rect pigeonhole forthe petition and recording 
it may take three or four days mare. Then ie 


is placed in the files to await its turn, Ttre- 
‘mains there from one to ten month+—the av- 


Jt! He takes i out again and begin his search 
ps ii = idea is not covered by any pre- 
He isnot only lth Ameren and 


SMoxrtt, which print descriptions of new de- 
‘ices and machines, Whenever he runs nro 
Anew idea tat fails within the range of his 
Work, he clip it out for future reference. No 
Hate ranted pon an in a ha een 
Ucserbed fra publiaton either here or abroad 
more than two years before the application i 
imade. Copies of the patents alteady issued, 
together wlth wach clipping, are kept in draw 
fs that ine the walla of the examiners rooms 
1 partcuar subdlvisa and enchtvaon hat 
: subdivision and each division 

fro tye to ve rum ined wit thew be 
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ices invention one ot te te ever Se 
mitted to the office, but suggested that one of 
the claims be slightly amended. Two weeks 
later, 1 ithusiastic one also resigned. Now 
Re pectoris ray 
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Patent Office Has Become 
A National Disgrace 


(Cote rom age 82 
fce has to be paid. In fairness to the Patent 
Ofice, it should be pointed out that lack of 
wmptness on the part of inventors in rep 
{gta letters and in paying fes often length 
ns the time required to get a patent. The 
“long distance record” inthis feapect is the 
noted Fritts case, in which thirtyave years, 
{rom 1880 to 1916," elapsed: betweca the 
fling of the application and the iauance 
of the patent. ‘The commisioner who consid 
tered the case began by saying: “The inventor 
{2'dead; the patent attorney is dead; and the 
nly question now to. decide is whether the 
ise is stil alive” While the Inventor, him- 
Seif, had been responsible for some ofthe delay, 
the’ commissioner declared that much of the 
{aul for the thirty-five year walt lay with the 
Patent Office. Such delays must be made 
. 


Even after the final fee of $20, which it 
is now proposed to raise to. $25," has been 
sent i, there is always an additional moath 
Of waiting before the patent is actually grant- 
fd.” The rule is that four weeks after the final 
fee is paid, the patent is alowed. 


N-THE hast twelve months, Commissioner 

Robertson has received "approximately 
500,000 letters from inventors in all parts ofthe 
county. A goodly sare of them ak if some- 

ing cannot be done to remedy the present in 
tolerable conditions. This, PorcLar Scre 
Mowmuy believes, must be accomplished if 
fone of the country’s greatest ansets—its in- 
Ventive spirit—is not to be stifled 

first step in. remedying present con: 

ditions is a realisation that the problem will 
‘ot solve itself. Tn the past, even patent ofi- 
ials “believed ‘that. the ‘ood of ‘inventions 

‘soon ebb. Today we realize that the 
Attitude of Thomas A. Edion was more near 


ht when he toda newspaper reporter." We 
don't Know one millionth of one percent of 
Snything?” The inventive period of the world 


fas just begun. And the future program of 
the Patent Bice must be peared ts tat real 
zation. 

‘Dising the as ten years, more patents have 
been granted in the United States than during 
the 100 ‘years from President. Washington's 
inaugural’ 1789 to President Harrison i 

Tn 1929, 118,496 appa. 

signs 

pe ie Washington office And tas 
arin 1950, there hasbeen 2 twelve percent in 

crease over the record-breaking fod of ast | 

year. ‘Besides mechanical inventions, the | 
Patent Office passes on about’ S,000 designs 

And 20,000 trale-marks a year, Recently, the 


equests for trade-marks has increased "100 
percent. 
PPROXIMATELY one half of the applica- 


tions are ranted. Thus each year there are 
‘bout $0,000 more patents placed anthe twenty 
five miles of shelves which old all those issued 
inthe Washington ofice. This adds an average 
‘of nearly 1,000 apiece to the sixty-two diei- 
Sons into which all inventions are clasiGed 
lind Unrough which the examiners make their 
search. Asa result, the time required for such 
Sresatch increame Svery yee 

No other nation hai done as much along 
the lines of invention ae America. ‘With one 
Siteetth of the words, ppsltion, i ba 
ae, al of all the word's patent. in the 
United States, an average of one patent for 
every 150 penons bas been taken oot Tt was 
the fest mation to have am established pat- 
ent office. Other countries had given protec- 
tion inthe form of monopolies, bt the Amer 
eae patent laws tthe pare in protecting the 
poor inventor. An American does not have 
{o forfeit his patent because he is unable to 
‘manufacture it, a8 is the case in other coun. 
tiles, Neither docs he (Centinel o fate 13) 
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Patent Office Has Become 
A National Disgrace 
rer) 


Ihave to pay taxes upon his invention, as in 
other nations. 

‘American patent laws have aided the in 
yentor and stimulated invention, and to this, 
fact the nation owes much of its astounding 
advance along mechanical lines. AS the rich 
fest nation in the world, and with much of 
its wealth derived from the products of its 
inventors, America must take immediate and 


adequate steps to meet the needs of the pres- 
‘ent patent situation. 
‘the new building of the Department 


of Commerce is completed in about a year 
td aa, the Patent, Ofice wil move Hata 

ters in one wing, This change will 
provide sufiient raom for present needs, but 
Dficials declare it will allow little chance for 
e ‘What must be demanded of Con 


gress is a forward-looking program that will 
cep step with inventive progress. 


ger than one week without. being 
taken up for consideration. That goal, wel 
‘med by all inventor, wil be achieved only 
‘wen the present system is altered to allow 
Sake igh enough to rtan good men a 
xaminer and appropriations ge enough 10 
plore eau mead sic 
or taking car ofthe volume of business which 
ilnceig ary. The number of examiner 
tic eed aad the eet tat an 
bets dead upon 
Dern alte he Pet Oe ach 
‘Congress Ths the Patent Otice Ie 
dependent upon Congres, and Congress must 
‘etme trate isd, All the wh 
to vce progres in this direction abou 
‘eto this mgasine orto thelr Congrestmen, 
ath soul a op pub opto aad 
oc patent rele 
‘The above. program 
usged on the in authorty the atet 
ice nto cea to be a nathonal grace and 
1 al ra i rary Tc, dined 
‘ectnly by President Hoover "to stmalate 
nd protect American ingenuty and inventive: 


must constantly be 


Why 2,000,000 Americans 
Are Dope Fiends 
(outed rm pu 15 

ha ser lives from a few to thirty 
years. His wenhened condition makes him an 
2a prey to dase and infection ofall kinds 
Iie Hobart A Flare, famovs drug authonty, 
tolis of several cates in which the systems of 
women, Adicts ere, o permeated wih te 
{rug that their new-born Gafants collapsed on 
the tecond or third day owing to lack of thei 
Sm doen 

Fes ‘those who begin using narcotics are 
fully'swate of the aftermath. All narcotics 
dlemand larger and larger dones a time oes 
One cpio aan slic ae 
Start. But by th end‘ si monthe to 
{obtain the same reaction, the addict requires 
from two to three grains, ‘The average dave of 
the average morphine addict i fom ten to 
IMiay nae dy. Sme dpe fends tn 
touch as 230 grains a day—pearly four tex 
Speonfule—an amount suficient vo ill Sve 
Hindred normal ment 


‘smuggled into the Unit s 
seven times its weight in gold. At the European 
‘Sources, the price & about ffty cents. It costs 
the average addict (Continued om pote 135) 
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Why 2,000,000 Americans 
Are Dope Fiends 


to seven dollars to indulge 
the sum, of course, increasing as he 
amounts. An addict taking 250 
rains dally would spend nearly $78.4 day or 
ore than $27,000 a year for drugs alone. 

‘Where, unless the victim happens to be rich, 
does the fnoney come from? That, Dr. Sirovich 
told me, is where the relationship’ between 
drugs und crime comes in, Narcotics dull the 
mind and weaken the body of the user 50 he 
1 unable to earn an honest living and at the 
same time make him desperate for mare money. 
‘Alarge share of the robberies, holdups, and 
‘murders committed in America can be traced 
directly to drugs, These crimes are perpetrated 
tither under the influence of dope, which gives 
the evildoer the necessary nerve: in onder to 
obtain more narcotics; of under the combina- 
tion of these conditions. "When illegal narcotics 
0, Dr. Sirovich maintains, a high percentage 
of rime will go with them. 


drugs 
0 the United States last year, 
rt of New 

ult 


Of the armgpler, detection js extremely il 
Cult And fara the real peddlers ae con: 
ered, they are much harder to discover, ae 
‘id convict than bootlegges, duc t the 
fact that drags ean be cari about the per 
in small bagn oF briefcases without 
w suipleion 
the’ Federal narcotic agents often 
wea match for the amuses In one 
‘short time ago, they coniscated 4,800 
‘ingle shpnent 
inna liner ina box 
other case, & box labeled. “Howling 
roused the uapicion of the agents Ok 
‘ol the bor were the letters © 
ie meant thatthe box was in trans 
wat to be taken dizetly from the boat to'8 
Vonded warehouse to awalt shipment on the 
tint train for tedestination. ‘The agents trae 
the truck driver who drove off with the box 
‘On his way to the warehouse, he turned nto 
Aide street and pled up before an empty 
baling." Several men came out and tether 
they ed he be 
‘few minutes ater, they emerged again 
bearing what appeared to be the identical box 
they hn eave nae. ‘The trockman started 
off Tn the next block, the agents stopped im, 
fre poe, the bad fund nothing ut 
fermen bow But when they re: 
{armed fo th lig they epics 
ofthe dope ving open the rina 
mitmere bowing pins, but each was boli 
and filed with morphine. 


AUSAYORITE ruse by which big shipments 
of opium and its derivatives reach America, 
iy. Srovich explained, ia follows: The smug 
serposes as an exporter who hasan order for 
irugs fromsomeforeign country, From theState 
Department, in Washington, he obtains an 
“export certiicate.” ‘This allows him to being 
ipment into the United States from a 
drug factory in some ther nation "in trans 
to send on to his “customer” in the foreign 
country. "The box cannot be opened while 
[passing through the United States and itis to 
Be kept in a bonded warehouse when it is not 
en route by railroad or steamer. Hut some- 
‘where along the way, the shipment is diverted 
and another box, identical in size, shape, 
‘weight, ings, but filled with any sort 
Of fink, is substicuted and sent to the “cus 
omer” in the foreign land. 

‘During the past twelve months, narcotics 
at the rate of more than two tons a month 
hhave been shipped to Patagonia, the wild, 
sparsely-inhabited southern tip of South Amer 

ly all (Continue on oe 38) 
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Why 2,000,000 Americans 
Are Dope Fiends 


(Conti from page 185) 
of these drugs, it is safe tosay, “disappeared” 
somewhere along the route and were sed in 
ilegal trafic 

‘One of the most ingenious systems of smug- 
sling morphine is by means of the 

a method recently uncovered 

‘an penitentiary. Someone on the outside sends 
fan inmate a harmless-looking letter. It appears 
to be on onfinary writing paper. But, before 
the letter is penned, the paper is soaked all 
day in water saturated with morphine, Thea 
it is alowed to dry, after which a short note 
fs written on it. in prison, the convict tears 
off and dissolves in water pieces of the missive 
fach day, thus obtaining an uninterrupted 
Supply of the drug. 

At another institution, a suit of clothes was 
sent toan inmate. It was found that each but 
{on on the garment contained a cavity filled 
with opiam and morphine. Another time, 3 
‘womaa sent a picture of her son to a friend in 
prison. When guards examined the  photo- 


| fruph, ehey found that enough morpine was 


Fiddden in the back to last for three months, 


BREGENTEY, Feder agents captured asp 

ply of narcotics being earied about in'a 
ible. The center of the book had been bol- 
lowed out to provide apace for morphine 
Caine, and hypodermic Reedlen. Another ting, 
they found 2 supmly of dope hidden in cakes 
‘of soap, The eabes looked exactly Hike dosent 
‘others in the same carton 

Candy is often used by dope smugsers to 
hide thir contraband ‘wares. The heroin, 
Cocaine, morphine, and opium is coated with 
Chocolate to Five i the appearance of an ordi 
nary pice of candy. Tn ome case, the dope 
{ecole with dyes 20 i exactly matches 
Th of the caramel or chocolate in which itis 
Acrsted.Ciyarctes, with dope hidden inside, 
[thother method by which the dope pedlet 
‘eapes detection, 

‘When the headquarters of « notorious drug 
ving i heater part othe United 
tras raided some time cx of mor 
Dine were found concealed inthe panels ofthe 


| Wrall with hidden scales for weighing the dope. 


By employing such devious methods, the nar 
cots smug acapes detection. There sony 
fone Federal narcotic eat for every half mi 
lion people in the United States. Consequently, 
moat of the large hauls made by Federal men 
are achieved through information from dis: 
gruntled employers ofthe savugzlers, of through 
icky accidents. 

‘Such an accident took place a few years ago 


| in New York City. An automobile bumped in- 


toa barrel of “ah” which had just-been wn. 
loaded upon a pier from a vessel. ‘The barrel 
tipped over and, from a tin container within, 
there tumbled a flood of white pellets that 
looked like moth balls—a fortune in pure 
morphine. The entire consignment was found 
‘upon examination to contain illicit narcotics 
‘valued at three quarters of a million dollars. 

Four drigs—opium, morphine, heroin, and 
cocaine—are the ones that are smuggled and 
‘cause all the trouble. Cocaine, extracted from 
the coca leal of South America and Java, 
used so infrequently that the main fight cen- 
ters upon the other three, all derived from the 
‘opium poppy of China, India, Persia, Turkey, 
‘ahd Egypt. It is estimated that there are as 
many as 100,000 users of opium, morphine, and 
hheroin in the city of New York alone! 


1 FIRST sight, crude opium suet the 
AXpupel cashed rinne its bined by 
deeily ste of the une sed cape, 
Seis about oe soe of eh ee wie tt 
porey a Bate bos an yal oe 
Bea emi resection sss, Tn 
teeny ur hourit tare dark end cogttes 
a 


Business Earns 


BIG MONEY / 


Saal Set Nat a 


"Ye or Vour Pr Gop 
NATIONAL SALES & MFG.CO, 


FREE 


Sore, eieecere 


i payout crosrovait Ga 
ary conden” Write 


280 eaten iens SOMEONES VETTES, mcm. 


Jose, 1930 


aes DIFFERENT 
Ne Feeton 


heels DAY 


Nein 


NEW METHOD MFG. CO. 
DUB tres nema Bain 


SONG. V WRITERS! 
aleretetaly 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


‘Guaranteed to never targah Anyone ean 
‘lsc windows 


Fa [all | TEASE 11508300 


ei DMG 


POPULAR SCIENCE MONTHLY 


Why 2,000,000 Americans 
‘Are Dope Fiends 
(ctl rn us 19) 


iam morphine is extracted, and from mor- 
hive hero is obtained 
In all, eighleen narcotic drugs are derived 
from rae opi. Morphine sual comes 
fn tablets that look like aspirin.” Heroin 
te coin, Known toads snow ae 
White powders having the appearance 
Goo Both cocninc sot tert ee elle ep 
the nose in the manner in which soul is taken 
Morphine is usually injected with a hypoder: 
nic needle and opium 6 eaten or smoked. 
just. what happens when such drugs are 
taken? The frat eflect isa feeling of exhilara- 
tion, Dr. Siovich explained. ‘The drug affects 
the’ medulla, or “small brain,” stimulating 
heart and lang action. The addict feels strong, 
Hence the name, oltet 
appl “snappy dust." This lasts 
irom half a hour to an hour.” Tt is during 


ddeadens the cells of the main brain, particularly 
‘those in the forepart which gover perception, 
sad the adit Ils nto Stupor filed with 
pleasant dreams.’ This ats fom eight to en 

is. The awakening is accompanied by nau- 
sea, headache, tremors, and depression. 


: | ESacs hallucinations are often expe 
ence by the confirmed drug user, whe 
another curious elect produced by narcotics 
Concerns the eyes. When doctor Cxamines& 
tient who isn a dra su 
docs He it the eye 
ie I they are contracted into pin points 
KeFknows morphine or opium was the drag 
sed." the pops ere ated, beoin was 
Spe, Hwee ran antec ego 
ways warned to lok at both eyes 
tiv led to eramine aman fous waroesios. 


if ose pup is small and the other lrg, the 
victim has been black-jacked or has fallen and 
struck his bead, resulting in a hemorrhage of 
the rai om the ide ote pin pent pup 


A question that many people ask, and one 
that T'put to De. Sirovich, fs: How can 
tell a drug addict? Tn the early stages fis 


impossible, he told me. xt later many 


checks are sunken and the eyes la 
‘olor of the skin varies {roma waxen pallor to 
"bluish appearance. ‘The finger nails become 
brittle and hip off. The teeth soften and 
ramble away Gradual lon of weight in 
feases monthiy. Addicts become excessive 
inarette smokers. The blood pressure of mor 
we normaly of heroin users, 
ring every few seconds i 
symptom. Tremors are f 
Thuscular weakness finally ends ia collae 
Frequently addicte become fanatics, crusad 
eet dea, seins to thers to 
take up the habit They Uta of nothing ce, 
find when two of more addicts get together 
they talk for houts about their experiences 
a that way, many a weak character i made 
{nto dope fend, And lke all oter vices, the 
habit is much easier to. acquire than to lose 
Guring an addict fs @ dificult procedure and 
seldom entirely successful. At institutions 
where drug users are given the “cure,” the 
mount of drug is reduced gradually.” This 
spering off process requires {rom a month to 
sit weeks. Only in cases where the patient 
‘Bronaly desires to be cured is the elect per- 
manent. Most addicts return to the drag as 


cotics not required for medical or other scien 
tific purposes. 
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A New Light on Canned Foods 


(Continued from page 44) 


1 view to pleasing 2 wide variety of tastes. 

‘The fat day, Mis Darah. treated her 
“family of ive to this repast served, of 
course, in duplicate 


from canned goods $3.92, an advantage of 
seventy-six cents in favor of the fresh meal 
However, the committee were served larger 


the preparation of the fresh meat and vege- 
tables. 


HE. total time consumed in preparing the 
canned. aries was thirty-five mints, 
that in cooking them, one bout and forty-lout 
gion" fais Gtr ote 
ours and eleven mites to prepare and ight 
ours and ity minutes to cok” Miss Parrish 
tie her assistants bled the ham for three 
Seine serving Th fi ping, oo, had ob 
reserving. The ig padding, too, had to 
Neamed three hours oa the previous day, and 
Steamed for another half-hour just Vefore 
finer Natur, however, eve eso 
the mena were prepared or cooked atthe same 
tie and thus Gere was much overlapping of 
tie." fowewi, Me Farah eat 
an prepare this particular dinner in five hours 
Sod Gigpair mutes trom fresh ments ead 
Segetable, abe maken it fom cany it will 
nly take her seventy minutes actual time 
Aiter tasting, both "Yersona® of the meal, 
the committe decied that the fresh dinnet 
tras superior in aver in every intance except 
The tomatoes 
‘On the sccond day, the committee was 
called upon to” jadge the folowing doble 
diner: 
Menu No.2 
Rost Chicken 
Sweet Potato Pulls 


tity of canned chicken, 
jelly and cooking, had 
shrunk to only one pound six and one quarter 
‘ounces. Four pounds of fresh chicken 


color of the fresh sweet potatoes better than 
those of the canned, and the string beans, t00, 
they found superior. The cranberry jellies they 
pronounced quite similar in flavor and con- 
Sistency, but they thought the fresh product 
‘was prettier color. Hoth the fresh and canned 
Pineapple were to their liking, 

(On the third day, the “contest” was between 
fresh and canned versions of this dinner 


Cream of Celery Soup 
Salmon Cutlets 
‘Spaghetti with Tomato Sauce Vegetable Salad 
‘Apple Sauce 


‘This meal proved considerably cheaper in 
canned form than in fresh. ‘The total outlay 
for the canned goods was only $1.81; for the 
fresh fish, fruit, and. vegetables, $3.85, 
diference of $2.08. It took Miss Partish j 
fifty-three’ minutes to prepare and cook the 
‘canned dinner; the fresh meal consumed two 
hours and forty-seven minutes. The family” 
was greatly pleased with the canned-goods 
teal and found it about equal, in quality and 
favor, tate freak, The canned soup, son, 
‘apple sauce, they suid, were aa’ good or 
Almost as ood as the fret varieties But 
they liked spaghetti with Tresh tomato sauce 
best and preferred fresh vegetable salad, both 
for favor and appearance, to the canned, 
“The fact that the tests were made in winter, 


fresh-food meals. According to the New York 

City office of the New York State Department 

of Agriculture and Markets, vegetables and 

fruits were plentiful last winter and could be 

Sought approximately at “summer” pres 
wl 


Parvsh’s conclusions? 
|, “are cheaper 
the items are choven, 
1. Obviously, they 
‘can be cooked and prepared much more quickly 
land easily. As for flavor, that, of course, is & 
‘matter of individual taste, My “family,” on 
the whole, seemed to prefer the taste of the 

fresh meais, fruits, and vegetable 
So far as nutritive value and ealthfulness 
are concerned, canned goods are equal, and 
even tupeig, fresh in, he opinion 
iysiology 


at were 


ethay 
‘of De, Walter H. Eady, professor of ph 

in Teachers College,’ Columbia. University, 
‘The canning process, he has found, preserves 
rather than destroys the nutritive qualities of 
food, and the belief that canned foods are less 
healthful ig based on an erroneous 

theory (P.S.M., Aux. "26, . 40). Experiments 
have shown him, for instance, that there is 
five times as much vitamin C (the preventive 
‘of scurvy) in canned cabbage as in boiled fresh 


Pins in Cork to Mark 
Bottles of Poison 


wicca etio my emai’ 
oharigeshetins pry. ene 
clrhegorge de bgt Lgelon 
kag nen gg tena 
oe ee 
ee ee ere a aneree 


peculiar shape or sharp Points, severe 
Theaverage foe has pate ally chemi 
{ants which are kept unmarked in the pantry 


‘of bathroom. 

If the corks of all poison bottles were studded 
with good-sized pins, they. probably would 
ake the user examine the bottle before 
‘sampling the contents, 
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Tricks That Add 

to a Car's Speed 
(Continued from poge 74) 

in the rat place here's your money, You're 

food sper dy you dein try 0 pall cay 

Siti "Phat Maal’ would beat fou wean su 
inne and" f went ean se 


been playing with auto motors long enough to 
know some of the tricks of getting the most out 
‘of them, For instance, what did you do to your 
arbaretor before the race?” 

Nothing,” Jack replied. “Why should 1? 
Tt yas all right.” 

‘Not for racing or hill-climbing tests," Gus 
explained. “Hank set his for'a. good rich 
mixture that would give him plenty of kick on 
the hill and the last mile of speed om the level 
What did you do to the ignition? 

“T checked that, all right,” said Jack, 
“Looked over the spark plugs’ to make sure 
that there weren ‘tany fouled ones and I looked 
at the breaker points to make sure’ they 
tweren't getting pitted.” 


Aeuccernaast 
succes 
himself a whole new eto spark pl ipsam 

Prone 


Plugs and new cable wil 
nly takes a couple of tides to make a der: 
eS |e hi ‘An 

“Gosh, "young Landrith ex v 
thing lg? 

Sore" Gus smiled, “Hank 
hour here lst night Just making ute” hs 
brakes didn't drag the Cinist bit "You know 
tow fatty he i Shut draing the crank ne 
tery lite wile and grinding the valves every 
fer Vous ler. He even went over Us 
tricel bearings and made sure they were set 

Toone enough” 
il bet he pt one over on me by taking his 
me oo Jack snp 
too he 1G 
“bat be id get any with the generator a 
tmoved the ted brash over as far 
to pet the charging rte way down go thatthe 
feterator didn't dragon the motor so much 

There's anothepoat where you missed 

scontinued. “Tnevercoul get yout 
Telcve that ald toute real good gas. Tank 
nows better. "He buye the teat he can get 
And the same goes for ol, to. Another thing 
jam your anasasion cave and rear ead 
fattel chp rene Tt doen thebeats as wel 
Sod mates tot more fictlon. than good 
itanamiston ol” 

“Well anyhow, had sense enough to 

vamp uy ten” Jack maid 

“Year and how did you doit "inquired Gus. 
You probably pat int as much a in asthe 
takers recomend. ‘That's right for repuar 
te, bat W you want (cut down the wling 
icon ‘on food ends, shoot in'an extn five 


nt nearly an 


pounds or 30." 
“Good night!” said young Landrith dis- 
gustedly. ‘The next time T'll try to know a 


Tithe more before I start shooting off my face!” 
“That's a real good idea, too,” Gus agreed, 


Dip you ever wonder whether your 
ddccams last for an hour, or only a split 

‘second? What makes you dream you 
falling? Gan dreams be made to order? 
noted paychologist tells, 
‘ScrRNGE 
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Glass Walls Now Used 
in Building 
(ted mt 2 


dead-air space is said to make them heat-in- 
sulating and soundproof, Tests at technical 
schools of Dresden, Berlin, and Munich, in 
Germany, have shown that these glass bricks 
may be made thoroughly fireproot 

‘in Germany the ‘glass bricks have had 
wide application. A ‘large, airplane hangar 
{at Munich, just completed, is walled with the 
bricks, laid ona concrete’ framework. It is 
sid to be as light inside as outdoors. Else- 
‘where the bricks have been ised in such varied 
places as the roofs of underground rallway sta- 
tions and the walls of small filling stations. 


10 ONE, knows who started the “ass 
house idea. "One of the fis, even before 
the German pioncers, was Frederick Keppler, a 
foung London architec. Twenty-five years 450 
ie'stared at the fog from his window and con 
ceived the idea that the entire wall might be 
tnade into a window. | After experimenting, be 
developed equate, six-inch tiles of heavy s0ass 
fitted together in twos 20 that each pane was of 
double thickness Riba lean airspace between 
‘The tiles bore a design in relict, so that they 
could not be seen through, ‘These were the 
blocks of which the glass wails in the bullding 
at Magdeburg, Germany, a Government con 
Veation hal, were built 
‘Now a resident of this country, Keppler 
Jana an American plant where his glass Dull 
{rg tiles will be produced in aay. “The 
plant wil be in operation, soon 
‘Meanwiule plana are going forward for the 
sreatest ‘of all glass structures the eighteen 
ory: apartment houses which the architect 
Frank Lloyd Wright proposes. Radical as the 
structures are, they are said to have been ape 
rowed nnd he acta of nin New 
Gori is understood to walt oly upon negotia- 
tions for the purchase of the necessary land. 
"These novel buildings are upae down ver- 
sions of the usual style of construction. ‘They 
pil be alight ire af the tp than a che 
ne of im ver pram "The ase 
ance of an invert 
ta Teen massive pedestal of concrete. From 
this wil ie four ples of concrete, through the 
center, to the top. Floors lke shelves, will 
‘extend outward from these central piers 


akc Bt way 
Soe ee a 
{oe ge eee 


‘aimed admits the te vn or bealth aps 
of the sun. Si 

‘vals in heavy waite would obec te Wht 
‘each floor projects beyond the one below it. 


OR ventilation, whole panes of 
‘open on hinges 

Heer dnopes ens be swam Copther open ts 

‘lass walls to assure privacy and to regulate 

the brightness of the light. 

‘Although Wright is noted for his radical 
ideas in architecture, he is far from being a 
dreamer, He built the Imperial Hotel at Tokyo, 
said to have been the only building of impor: 
{ance that withstood the famous earthquake of 
afew years ag. He ig also called the original 
designer of the American bungalow style of 
home. Such a reputation insures that the glass 
houses he projects, though novel, are archi 
‘urally sound, 

Nor is he the only prominent advocate of 
lass in building. Harvey Wiley Corbett, New 
York architect, plans a glass-walled industrial 


cesar of morte dea nclig 2 ten. 
{ystive story building, as 486,000,009 proj 
in the neghborhood of New York City. we 


other prominent architects, Hugh Ferriss and 
‘Joseph Urban, told Porciax Screxce Moxa 
that they are interested in the new building 
‘materials of glass, although they await further 
data as to their strength and other qualities. 
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Dogs Are Smart—How About Cats? 


Cont 


it repeated on three different winter mornings. 

In another case a cat had some oil spilled 
‘on its back while a lamp was being trimmed. 
Later, while sitting near the grate, ite fur 
‘caught fire from a. spark. Immediately it 
dashed out of the house and made for the 
village watering trough, into which it plunged 
and extinguished the flames.” Astounded at 
first, members of the household afterward 
realized that the fire in the grate was put out 
‘with water nightly in the cat's presence. ‘These 
examples, if accepted as authentic, suggest 


the ability not only to learn from observation, 
but to make plans acconlingly, both of which 
are indications of high intelligence. 


‘of evolution, had a dog who remembered him 
ules ie ears, ie wrote 


Romades tells of a skye terrier that hated 
tobe washed. As time went on, its aversion to 
bathing became stronger and’ stronger. "At 
last the dog became so herce at the very sight 
cof water Unt the servants ofthe house refused 
point-blank to give ia bath, Thea the terrier’s 
Inistreas teed ft hersell. Hut even she was not 
tale. Cajolery, threats, beating, and starva 
tion were of no avail’ Finally, the owner 
decided to give the dog the “silent treatment." 
She paid no attention to it. She was in the 
habit of taking it along on her daily walk, but 
tow went out without ft. When she sat reading 
eseeing and tame upto her ahe tamed het 
Ketand foked away.” This lated ten days 
At length the dog came up to her one 

ith ‘Oat plainly” sad 
Submit” ‘Immediately it was given 
trhich was endured patiently. ‘Thea, ba 


th, 
king 
joyously, it bounded for the door to go for 
the customary daily walk. When next a bath 
was due, the terrier at first was obstinate. 


Tut all iis mistress had to do was to turn ber 
head and the dog would run for the tub! 


DOG and his master were croming the 
{rose iver Deey in Scotland, when the 
fe bre" mand fn and waa 
sll rom sinking by placing across 
the opening. When en ert to 
sve ts mater proved frateay it ram to 2 
ighboring village grasped a maa bythe coat, 
tod by geatures prevailed upon him to follow 
‘The Tanager attved In time Wo save, the 
masters le 
Similar examples ae familar to everyone 
‘They indicate a ablity to. reson Oat 
Mincet nr for lower animals 
"An Engich tertcr as tang to rag for 
the servant To test whether the dog Bnew 
thy it rang, it was told to do s0 wile the 
Servant wana the room. Repeatedly Tt refused 
tS obey. The moment the maid was gone, 
weve, ierang a son as ordered. 


from home, spent much of its time in the par- 
lor gazing at ils masters portrait and softly 
whining. No similar behavior in a cat has 
ever been reported. 


wed from page 57) 


‘Many dogs seem capable of acting a part, 
meaning that they indulge in make-believe in 
real life; notin the movies, for which they are 
trained.’ A terrier was fond of catching fies on 
the window pane, but showed much annoyance 
then its failures were laughed at. Eventually 
it became so distressed that it pretended to 
‘atch a fly, going through all the appropriate 
motions. When its master pointed out that 
the fly was still on the window, it slunk away 
in shame. 


‘Many instances are known of dogs snatching 
food in the kitchen and hiding it and then 
pretending to be asleep when they heard the 


Soak returning ag that the cae 

of to gp on poaching 

Beak inte the ala salon Thee return aso 
tintaught actor, 

Pethaps the clearest cases of Teasoning are 
those in which the dog estimates the strength 
fand direction of s cutrent. One dog bad to 
form a swift channel about a mile wide, Ifthe 


trains and not only getting off atthe right 
sation, but taking &fetum tain home, 

‘Evidence from ‘experiment and anecdotes, 
then, strongly favor the dog asthe more intel: 
ligt of the two animals, But to make a fair 
‘comparison, the stking contrast prevented by 
the dog and the cat should be taken into 
fceount: "And to understand that, the wild 
Stock from which ey were evolved should be 
‘onsbered, 

“The dog and the cat are almost exact oppo: 
sites. The dog is descended from a gregarious 
Species, the wolf, and the cat from a solitary 

is, probably the wildcat, These ancestral 
tharacteristics ae stil laity visible, ‘Domes- 
tiation has bred out the ferceness; but the 
‘countless centuries of evolution have eft a 
mark too deep to erase 

Tn the dog, therefore, the Tong history of its 
cesor a embers of the iat wal rou 
the primitive pack, is reflected, United al 
in olfence and defence, each 10 its 
fellows in the group, the social instincts were 
deveope and the foundation, or cam 
‘panionship and cobperation with others, 
oof and solitary ancestors of the cat, on the 
‘ther hand, passed on the traits of sellaut- 
ficiency, cunning, nd strategy. 
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Te ee 
co ab aetna 
‘even large pieces without sopping. to chew, 
porter ey ai 
cr ami ane a kee 
nd sat oy ie 

Unprepat for solituc istinct 
history alike, the dog is utterly miserable when 
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Books for 


ELECTRICAL 
WORKERS 


Experiments with 110 Volt 

‘Alternating Current 

By Johe B. Adame 
‘Shows the amateur eleetrcian how to hance 
ny icc of wench nema reall 
Indicates wich uml eacipiont a de 
Ee'fandled ty the experimenter with perfec 
SGM%o"meintnin 6 separace prwer supply. 
"3 rane" Chah tours $174 posted 
Electricians Wieing Manual 

By Frank. Sengsiock 

A pla ope 


coe cee aoe 

it Lea ae 
Elect Motors 
eciaee 


Prigcples,consructon 
nano A‘pracreal 


ae 
Noreon, BSEE. 


Ets Rise pao rte Pree 
Popular Science Monthly 


361 Fourth Aves ‘New York City 


Dogs Are Smart—How 
About Cats? 


Cote om a8) 
for the pack, it follows him faithflly and 
pers iteabecnce at ool ft 
Tis master would be a rare exception, 
hough i aicks famine teeitory and hates 
2 change of scene 
‘This lt cxplsine the obedience of the dog 
and its seme of responsiblity. Being 8 gr 
favous anima, i sccms to accept an otaie 
Siandard of right and wrong conduct and to 
Snderstand what is expected of i When St 
teas a rule, instead of being indferent 
poshoest Eee i the punalnent is 
poche ree i i 
Eevee it isso dependent span its master’s 
company that iti usually willing and even 
fst ie end gain. "Theat sca 
weno ably to accept responsibilty, 
punishment isattempted wil ther fightor De. 
THE emotional eprint wo nina 
aso slmont exactly reversed, 2 thatthe 
same act may bave quite» diferent meaning 
eproding on which anal is studied. For 
te 


a og, waga ital as a sign of 
Iendlncs, but a ext wags ot lshes etal 


only when it is angry.” Erection of the tail 
‘means excitement for the dog, as in pointing 
fame or meeting a challenge, but the cat's 


aT cs up when It seems most amiable, at 
When rubblag against ie masters Keg 
‘Caress 2 dog-and it sioks down with tal 
lowered, but stoke a cat and 1 sands wp 
‘igi ta far the dg goes at wo de ground, 
tile che ctarches fs back to sucha angle 
That the fore and ind fect almont touch. In 
‘hunting, the dog prefers daylight, roams freely, 
od coversa wide territory: the cat ana rule es 
aly in wait to pounce on is prey a8 


pases, 
One phil arctic the og and cat 
scem to have in common—there fe st0ng 
‘evidence that both are colorblind. 
they can very often distinguish between 
Colored objects; this is due not to the diference 
fn color but 19 difference in brightness. ‘The 
so is handicapped in. vision by far 
Sightednes Since the retina of both animals 
ink Toes o ara a at Vis, i 
robable that they ace only vague a 
Without the sharp outlines of human vison. 
It there is any advantage as Wo vision, it secre 
to le with the cat. In hearing, however, and 
tho in the ability to distinguish between faint 
‘dors, the dog is markedly superior. 


THE doshas larger brn than te abst 
itis the larger animal. In terms of capacity 
for training, such as minding sheep, carrying 
packages, standing guard, doing tricks, and wo 
fn, the dog again has a marked advantage 
Butis this due to greater intelligence of merely 
to. greater wilingness to coperate!, The ct 
may ‘sot be interested in jumping through a 

to please the teacher. On the other hand, 
it'simply may not be smart enough. ‘The 
[present experiments at Columbia may furnish 
Sdebnite answer. 


Moving Platform for 
World Fair Visitors 


Srersc thirty-two stage performances in one 
moring or altemoon mould be simple y 
2 moving platiorm for spectators, in a. pl 
Dropone othe Weld Far of 1983 in Chicago, 
lan calls for the erection of a circular 

“Temple of Electricity” six hundred feet in 
diameter, housing thirty-two animated ex- 
hibits. A moving platform, carrying the audi- 
‘ences from one show to the next, will make the 
complete cireuit in two and a half hours. 

"Ademonstration of artificial lightning buried 
against a 220,000-volt transmission line is one 
of the exhibits now being planned. 


I Gambled 2¢ 
and WON 


$35,840 


in 2 YEARS’’ 


A Story for Men.and Women 
who are dissatisfied with 
Themselves 


‘0 years ago ty: earnings were $2,080 
per sear! Twas discontented, unhappy. 
Js oot getting ahead And T wanted th 
Iuxurios of fife like other people. 

Tut ihall seemed hopeless, 1 was beset with 
feary—afraid of losing my job—afraid of the 

T wan “acatterbeained. Th 

thounind’ Nalftbaked ideas, 10" make 
‘mouey, byt acted on none of them. 

“Today I have an income of $20,000 a year— 

7, it wine tW0 Youre nO, A 


fe aimlessly. To- 
day Uhave a dedaite goal ad the will wreath 
ie” Once I Tooked forward hopefully to a Abe 

‘week Increase i salary, Today 1 look f 
‘ward confidently’ ton $100-a-wee 
ny earnings 

Twinat magic was it that changed my whole 
Jie? Here's the anewer in one word-~ Fel 
fam, Tgumbled 2e'on Jt. et without ity T 
‘ight hawe stayed in a rut for lif. 

mania taught ne how to think straight 

‘and true. Ttforused my aim on ove thing. It 
‘ispaled. my feare—improved my. miemory. 
Initiative, oranising ity Torceflnens were 
‘natural remit. Inertia dappeared™to also 
find-wandering and indecision. “With, new 
sliee—rand. old: enemies Deaten—1 was pre- 
are 


‘nerense in 


‘other ay 

1did For the eet of postage stamp i ent 
s postage starup {pe 

for the booklet shout Pelmanian, called “Sel 

foci, Mind ‘Trang’ Heending that 

oak started me'on my elim. 


‘THE PELMAN INSTITUTE OF AMERICA 
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now helps 
to make 


Better [fachines 


Up the hill to the busy Westinghouse 
research laboratories in East Pittsburgh 
come engincers of a great industry ask- 
ing, “What shape shall we make these 
machine parts to get the greatest 
strength from our materials?” 

Light flashes on a snow-white screen. 
Outlines on the machine part appear. 
‘Then someone turns a loading screw 
and areas of color are seen changing 
their hues as the load on the test model 
increases. Black turns to gray, gray to 
yellow, yellow to red, brown, green and 
soon, In this manner the machine part 
appears in colors of a laboratory rain- 
bow that tells its own story for keen 
eyes to read—a well-directed ray of light 
discloses where the heaviest stresses are. 

“Photo-clastic tests” the engineers 
call them. And from tests like these 
slight changes in shape give vast gains 
in strength without added material. 
Sometimes even less material actually 
gives greater strength. A laboratory 
rainbow does what the most elaborate 
calculations could not do. 


E 


‘RIG POWER BUILDS BUYING 


These tests are but one instance of 
the methods by which Westinghouse 
research is engaged in finding new ways 
to help dollars in industry, in business, 
in homes, obtain larger returns for those 
who spend them. In finding new facts, 
and new ways to use old facts for new 
gain, Westinghouse serves the modern 
clectrical age in which you live. 
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Westinghouse 
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Sold on our 
“MONEY-BACK” 
GUARANTY 


Try one 

Lacquer. If not more than satis: 

fied, return what ia left to your 

dealer, He is authorized to, refund 
the entire purchase 


1 of Rogers, Brushing 


fan 


Distributed and Guaranteed by: 


Acute WurreLeapaxpCotonWonks, 
Detroit, Michi ernorr Witte 
Leap Wonks, Detroit, Michigan; 
Lincoux Part ap Coo Compan 
Lincoln, Nebraslea. 


is Cinderellg 


in this new 


BRUSHIN 


TACQUER 


Mao, 


DRIES FAST, BUT NOT TOO FAST 


Even in this day of never-ending 
rls, Rogers Brushing Lacquer is 
nding example of what 


omating, “quick-action” Gnish 
atly simplified the art of home 
iin m0 for a he layman 
“Te has imbued the home paint brush 


hhabby things to 
Bains color and beauty fnto the home 
at small expense 


No experience necessary 
Try these gay. quick-drying Rogers 
Lszyuer colo 7 salty ortee 
Saithed entface, Ses bow mapecally 
{hey Bring mew bonoty. Eecpertsoco fy 
pot needed. The new, improved 
Bogert” handles cones then ever. 
Rests, too, are smpro 

Tiarly doo the warecate calor over 
the surface with a fullbrosh, No expert 
fresh work i required: Like = cronny 
flim, “Rogers” apres and levels sll 
fie a smecth; lustrous costing of 
inline color. Then € achunliy— 


Dries while you wait! Dries smooth, free 

nd brush marks, Dries 
ng duist can spoil your work, 
Dries toa hard, lustrous, porcelain: 
like finish that wears and wears and 


WEARS ily cleared 
A new “Rogers” for Linoleum 


This new type of fis 
er lac 


leaning easy. Enhances the beauty of 
both design and colorings. Easy to 
spply. Dries ready to walleon in about 
su hoor. Try it on your new oF old 
finoleum and 


26 gay colors at leading dealers 


age, and whi 
Sold by leading ps 
department storey everywhere 
famous “Oriental” container with our 
“Money-Back” Guaranty 


Tur Manns-Sexoun Conpaxy, Chicago, Ilinois; Pesissutan Pausr axp 
Vansasit Company, Detroit, Michigan; Tie Srenwrx-WILLiANs COMPANY, 
Cleveland, Ohio: Tie Siren tans Co. oF Cawava, L70., Montreal, 
(Canada; Lew's Bence aso Sows, Lro., London, England, and Sydney, Aus. 
tralia; Tue Sueawi-WitttansCo,,London, England, and Sydney, Australia, 


Anybody who can press a lever can operate it! 
Even the moderate purse can afford it! 


A remarkably simplified Home 
Movie Outfit, developed by the 
people who made still photog 
raphy so easy that picture-taking 
becume a game for ebildren 


TS simoticity is amazing. For it i 
made for amateurs, by people 
who understand their requirements 
A home movie camera for those who 
know but little about picture-taking. 

Look through a finder and press a 
levers and you are taking movies . .. 
nd-white or full color. You 
even if you have never 
camera in your hands be- 
easily as taking a snapshot 
with a Brownie! 

And... you can afford it, even if 
your income permits only the minor 
nice things of modern life. 

Don't deny yourself the great thrill 
Of seeing the ones you love most in 
the ways you love most to see them, 
never to be lost, never to be forgot 

With the Ciné-Kodak, sll you do is 
press a lever and take movies 


Above, Cing-Kodak Mode! HB, with 1,9 teas. 
‘Makes’ movies fa sither black-and-white oF 
fall color 


Ciné-K odak 


Simplest of Home Movie Cameras 


A movie camera that 


understands amateurs 


Tod.ay you cam buy a complete outht for taking and showing Home 
Movies for as little as $143, 


Next, send the film to any Eastman 
processing station—developing is in- 
cluded in the price of the film. Then, 
with the Kodascope, you project the 
pictures as easily as playing a phono- 
graph. 

With Cing-Kodak Safety Film, regu: 
lar or panchromatic, you take black- 
and-white pictures. "By using Koda- 
color Film and the Kodacolor Filter, 
Ciné Kodak B or BB £.1.9 takes beau 
tiful pictures in full, natural color— 
every color that the eye can see is 
recorded for your screen. 


Any Ciné-Kodak dealer will be glad 
to demonstrate the Ciné-Kodal. As 
a help to easy buying, many offer an 
attractive deferred payment plan. 
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